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SAFETY 
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ELECTROPHORESIS 
APPARATUS 


With recessed safety interlock switch which 
breaks the current to both electrodes 
when cabinet cover is lifted 


PAPER 
ELECTROPHORESIS APPARATUS 


ARTHUR H.THOMAS CO 
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© 

POWER SUPPLY 
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ELECTROPHORESIS APPARATUS, Paper Strip 
Model, A.H.T. Co. Specification. With recessed, 9 x %4- 
inch platinum foil electrodes, 10-inch migration cham- 
ber, and separate variable power supply. For preparing a 
series of horizontal paper electrophorograms of micro 
quantities (8 to 15 lambda for testing human serum) of 
mixtures the components of which are separable by migra- 
tion upon application of an electric potential. Offering 
the following features: 


Compact, lightweight cabinet. The transparent plastic 
cabinet is readily portable, and easily inserted and op- 
erated in refrigerators or incubators. 


Safety interlock switch. Raising of the cover auto- 
matically shuts off current to avoid accidents. 


Polarity reversing switch. Changing direction of cur- 
rent between tests prolongs life of buffer solution. 


Designed specifically for clinical estimation of protein 
constituents of human blood serum, but useful also for 
the study of other organic or inorganic systems with 
similar electromigratory characteristics. 

Sharp separation by migrating components of normal 
serum can be completed in approximately 6 hours, using 
a 250-volt potential, and the entire procedure—including 
fixing, staining, drying and evaluating—can be accom- 
plished in from 7 to 10 hours. 


ARTHUR H. 


A. H.T. co. 


4937-W5. 


Overall dimensions of cabinet: 16 inches long x 9% 
inches wide x6 inches high. Cabinet includes removable 
plate glass cover, and phenolic plastic paper strip carrier 
which permits use of a single paper sheet or multiple 
strips up to a maximum width of 73% inches. 

Direct Current Power Supply is a rectifier-transformer 
type unit with voltmeter, milliammeter, precise fine and 
coarse voltage controls and polarity reversing switch. 
Maximum output without load, 300 volts. With two polar- 
ized receptacles for simultaneous connection, if desired, to 
two Cabinets. 
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4937-W5. Electrophoresis Apparatus, Paper Strip Model, A.H.T. Co. 
Specification, as above described, consisting of Cabinet with recessed 
platinum foil electrodes, removable plate glass cover, plastic carrier 
for paper strips, and Direct Current Power Supply, 300 volts, 50 
milliamperes, with two receptacles. With directions for use. For 


More detailed information regarding above and an 
improved Recording Densitometer (Densigraph) for 


use therewith, sent upon request. 
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The Scientist’s Responsibility for the 
Interpretation of Concepts to Laymen' 


Kirtley F. Mather 
Department of Geology, Harvard University, Cambridge, Massachusetts 


N today’s world, there is great popular respect for 
the scientist as a technician dealing with nutrition 
and food supplies, with remedial drugs and 
health, with increased efficiency in transportation 

and communication, with mechanical marvels and 
wonder-working calculating devices. Even the new 
and truly revolutionary weapons of modern warfare, 
for which he is responsible, are applauded by many 
grateful citizens. In so far as the inventive genius of 
the scientist is applied to things, he is regarded with 
admiration and approval by the recipients and users 
of the new machines, materials, and techniques. 

But there is great popular skepticism concerning 
the ability of the scientist in the areas of economics, 
politics, and social organization. His willingness to 
appraise, as objectively as possible, all proposals and 
suggestions from whatever source is bad enough. His 
readiness to try experiments that might challenge long- 
established, time-hallowed procedures is even worse. 
And when one comes to international affairs, the sci- 
entist’s deeply embedded sense of fraternity among 
those who seek knowledge in the same field of inves- 
tigation, regardless of their nationality, is almost cer- 
tain to expose him to the charge that he is “soft” in 
his thinking about the United States vis-a-vis other 
nations. 

This low appraisal of the scientist-as-citizen is an 
important aspect of the anti-intellectualism that today 
appears all too commonly in the climate of public 
opinion. It has been encouraged and strengthened by 
conservative politicians and demagogues who say to 
the scientist, in effect: “Continue your research. Im- 
prove the machinery. Design new gadgets. Create more 
powerful weapons. But stick to your laboratories. We 
will determine how, and for what purposes, all these 
things shall be used in practical, everyday life.” 

The age-old cleavage between the idealistic scholar 
and the hard-fisted man of affairs has not been effec- 
tively healed by all the expenditure for universal 
education upon which the founders of our republic 
placed such emphasis as the preserver of democracy. 
Moreover, a chasm, with somewhat different orienta- 
tion, is widening between a scientific “elite” and a 
nonscientific “herd,” despite all the valiant efforts of 
those engaged in education at all levels from the kin- 


1 Summary of paper presented in the AAAS Section K sym- 


posium, “The Individual Scientist in Today's World,” Dec. 
29, 1953. 
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dergarten to the adult education center. The danger to 
the unity and therefore the welfare and security of our 
nation is obvious. 

There is of course an almost insurmountable barrier 
of vocabulary between the specialist in nearly every 
field of scientific research and the man-in-the-street 
who lacks training in the specialist’s particular sub- 
ject. But the vocabulary barrier is not a threat to the 
community. Indeed it exists between scientists them- 
selves, without preventing such cooperative activities 
and such unity of spirit as are exemplified in the 
meetings of the broadly inclusive Association under 
whose auspices we meet today. 

There is also the well-known schism between the 
directives of reason and the mandates of emotion that 
has frequently been viewed with alarm, and rightly so, 
but this is not the crux of the matter now in hand. Sad 
indeed would be the day—which fortunately will never 
come—when human emotions are completely expur- 
gated by the searing flame of pure reason. Rather, 
let us strive merely to purify our emotions a bit; use 
reason now and then to help us distinguish between 
worthy and unworthy emotions; retain a judicious 
mixture of the two elements of life that when properly 
yoked ean go far toward making life worth while. 

The chasm to which I have referred is much more 
fundamental. It separates those whose minds are fre- 
quently and skillfully engaged in conceptual thinking 
from those who have neglected to cultivate that pecu- 
liarly human, mental ability. It distinguishes those 
who actively seek insight and meaning, from those 
who merely know how to do that which they have been 
trained to do. On one side are the minds constantly 
alert to the possibility of new generalizations and re- 
lationships; on the other are minds stecked with a 
greater or lesser array of factual data, but insecure 
and frustrated because of inability to make adequate 
adjustment to new experiences or circumstances. 

I have referred to a scientific “elite,” divided by 
this chasm from the rest of the world, but I am not 
sure that the adjective is correct. A similar distinction 
may be made among artists; here the contrast is be- 
tween the maestro and the imitator, the truly great 
artists, few in number, and the host of lesser artists. 
Likewise in religion, the same distinction may be 
made between the prophet and the priest. In polities, 
a similar gulf commonly separates the statesman from 
the mere politician. But within the framework of this 
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scientific gathering, it is appropriate to focus atten- 
tion upon those aspects of the problem that affect the 
vitality and usefulness of science. 

For science and the scientist this separation of man- 
kind into two disparate groups poses an increasingly 
poignant problem. Scientific research is becoming ever 
more dependent upon popular support. There is no 
reason for anxiety about the support of practical ap- 
plications of scientific concepts or the technologie de- 
velopment of new ideas conceived in research labora- 
tories. Industrial progress and military strength 
depend so obviously upon the technician that his eom- 
fortable niche in the social structure is indefinitely 
ensured. In sharp and dangerous contrast, the con- 
tinuing support of fundamental research, as distin- 
guished from applied science, is in a sadly precarious 
position. Such research requires financial backing. It 
also requires an environment of freedom. The present 
climate of public opinion is scarcely favorable for 
either. 

The responsibility of the scientist for ameliorating 
that climate is both selfish and unselfish. He desires, 
of course, a better opportunity for his own personal 
achievements and he has deep commitments to the 
progress of science in general. But he is also respon- 
sible for human welfare and the health of society at 
large. He knows that in the last analysis the security 
.of the nation depends upon the vitality of the fun- 
damental research in which its creative scientists are 
engaged. 

To respond victoriously to the challenge implicit in 
the contemporary ebb of confidence in science and 
scientists, it is necessary for the scientist to interpret 
his work to the layman in terms of concepts and men- 
tal constructs, rather than in terms of gadgets and ap- 
plied techniques. This interpretation, however, must 
be something more than an inculeation of knowledge 
concerning the new concepts of each new stage in the 
forward march of science. It is the process of econ- 
ceptual thinking that must be explained, the scientific 
habit of mind that must be made attractive. 

Fortunately, conceptual thinking is not nearly as 
esoteric as many seem to believe. The human brain 
normally and constantly seans the sense deta of ex- 
perience to select those that seem to have significance. 
Patterns are perceived in the regularities of occur- 
rence or relationship. Concepts that explain, or ac- 
count for, the observed regularities and patterns are a 
result of the natural functioning of the brain. Even 
the simplest and most primitive of concepts lead to 
prediction and further observation and generalization. 

The fundamental concepts of even the most com- 
plicated of modern sciences can be comprehended by 
almost everybody. That, indeed, is one of the earmarks 
of a fundamental concept; it explains what appears to 
be complex and chaotic in terms of relationships that 
give significance and meaning. Concepts are mind- 
stretching; they enlarge the horizon of one’s mental 
grasp. They are also mind-satisfying; they rejoice the 
spirit of man. These satisfactions that every scientist 
feels when he has successfully used inductive reasoning 
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to solve his problems can be shared by most laymen. 

Scientists are handicapped in their endeavor to 
share fundamental concepts with the layman because 
they have not yet succeeded in sharing fundamental 
concepts with one another. The process of conceptual 
thinking is, however, universally acclaimed by every 
research scientist, and its power and virtue are known 
to all who have made effective use of it. Its nature can 
therefore be proclaimed with a unanimous voice, a 
voice that will carry across the chasm and make at 
least some impact on the attitudes of those within 
range, 

It will, however, be necessary for scientists to seek 
concepts that unite not only the sciences with one an- 
other, but also the sciences with the arts and the hu- 
manities. That such concepts can be found is a part 
of the faith of many modern men. It is in fact a faith 
that is held implicitly if not explicitly by every man 
who seeks a truly satisfying philosophy of life, who 
really believes that life has meaning. When found, 
such ineffably basic concepts should be proclaimed to 
all the world. 

As a first approximation to a universal, fundamen- 
tal concept, I would suggest that the concept of order 
in the universe is basic in all science. The regularity 
may be of a statistical nature, rather than individual, 
but the result is orderliness just the same. There is 
indeed much evidence even of spiritual law in the 
world of nature. 

The concept of a universe of law and order has 
fallen into sad neglect in these years of our lives. 
Chaos seems to be a characteristic of modern life. The 
old foundations have crumbled. Ancient verities no 
longer undergird the morals and ethics of modern 
man. To a distraught society the scientist may speak 
words of wisdom. 

Freedom is a function of order, not of disorder. It 
may be found only within the pattern or framework 
of an orderly universe. And that is the universal pat- 
tern which scientists discern. 

Much progress has already been made in the search 
for the basic concepts that will integrate the many 
segments of knowledge and of life that now seem frag- 
mented and unrelated. Many men, working in widely 
varied disciplines of thought, are actively concerned 
with this search. The Foundation for Integrated Edu- 
eation, of which I have the honor to be president, has 
brought a few such researchers together. But this is in 
its very nature a cooperative enterprise and more 
workers are needed. With research, education must be 
combined, as indicated by the name of the Foundation. 
Too much of our so-called “General Education” is con- 
cerned with the acquisition of factual data culled from 
a broad array of sources. It is conceptual thinking 
that should be stressed; integrative concepts that 
should be made known. 

Here then is the contribution that scientists may 
make toward the ordering of our chaotic world. More 
widespread understanding of the scientific approach 
to knowledge may yet save that world from disinte- 
gration. 
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Electron Microscopy in Latin America’ 


E. De Robertis 


Department of Cell Ultrastructure, Instituto de Investigacién de Ciencias Biolégicas 
Montevideo, Uruguay 


A recent publication of the UNESCO (Boletin del 
Centro de Cooperacién Cientifica de la UNESCO para 
América Latina, No. 2, 4-20, Junio-Julio 1952) presented 
a review and bibliography of electron microscopy in Latin 
America. The present extract epitomizes the features of 
principal general interest in this report; the original (in 
Spanish) should be consulted for a full discussion and 
for references. 


HE FIELD of the electron microscope (the 

structure of matter in the level of dimensions 

from 10 to 10,000 A) ineludes macromolecules 

and structures revealed by the optical micro- 
scope. The electron microscope thus has many appli- 
cations in physics, chemistry, and biology, including 
specialties such as metallurgy and medicine. It is there- 
fore important to develop in Latin America suitably 
equipped centers for electron microscopy. The present 
position is examined in this report. 

Most of the 25 microscopes installed to date were 
made by the Radio Corporation of America. The 
Philips Company of Holland has supplied at least 
three microscopes, the Siemens Company, one. All 
RCA models except the EMT are represented, but our 
inquiry developed no direct information about nearly 
half of these, the 9 Models “C.” Indirect information 
indicates that the majority of these are not in use. 
Of the 11 RCA microscopes EMU, the majority are 
in use and some have produced results. The Philips 
and the Siemens research microscopes were but re- 
cently installed. 

A survey with questionnaires to the principal cen- 
ters of electron microscopy in South America devel- 
oped the following information: 

Electron Microscopy Section, the Naval Hospital, 
Buenos Aires, Argentina.——During the last five years, 
under the direction of Dr. Mario G. Malfatti, various 
biological and medical subjects have been studied, with 
12 publications including work on the pigment of 
melanosarcomas, on alastrin, Pasteurella aviaria, ra- 
bies virus, the Género Candida, Mycobacterium tuber- 
culosis var. hominis, pulmonary silicosis, Mycobac- 
terium leprae, and on Vibrio cholerae. 

Malbrdn Bacteriological Institute, Virus Section, 
Buenos Aires.—Under the direction of Dr. Armando 
S. Parodi, work has been done on the cytology of the 
mammary gland and the complex nature of mito- 
chondria, with one paper in press. 

Instituto de Suelos y Agrotecnia del Ministerior de 

1 Extracted and revised by A. R. T. Denues and E. Valez, 
Sloan-Kettering Institute for Cancer Research, New York 


City. Written under a grant from the Alfred P. Sloan Foun- 
dation. 


Mareh 5, 1954 


Agricultura y Ganaderia de la Reptblica Argentina, 
Buenos Aires.—Dr. M. A. Servici de Rondini directs 
studies that include clays, soil colloids, soil miecro- 
organisms, and plant viruses (two papers). 

Seccién de Microscopia Electronica de la Escuela 
Politécnica de la Universidad de Sao Paulo.—The well- 
equipped section of electron microscopy at the Uni- 
versity of Sao Paulo (Brazil) Polytechnic Sehool, di- 
rected by Dr. P. Ribeiro de Arruda, is primarily dedi- 
cated to work in the chemical and biological fields. 
Diatom identification, classification of Brazilian clays, 
morphology of proteins of cobra venom, the evolution 
of yeasts in various media, the electron bombardment 
of specimens, and especially of protein from peanuts, 
have been studied. A bibliography of 15 works, in- 
eluding review and technical papers, exists. 

Seccién de Microscopia electrénica del Instituto 
Oswaldo Cruz de Rio de Janeiro, Brazil.—This section, 
directed by Dr. Hans Muth, addresses the broad inter- 
ests of the Institute in biology and medicine. Studies 
started in 1951 inelude the morphology of bacteria 
and of Spirogyra and protozoa, and various species of 
insects. Some erystalline substances have been ana- 
lyzed. One paper has been published on the olfactory 
organs of Papilio polystictus Btlr. and proneus Hbn. 
(Lepidoptera). 

Section of Electron Microscopy, Instituto Butantan, 
Sado Paulo, Brazil_—This unique Siemens electron mi- 
croscope UM 100b was installed October 1952 in a well- 
equipped laboratory for the study of biological prob- 
lems, primarily in virus research, under the direction 
of Dr. A. Vallejo-Freire. The absorption of viruses, 
the surface of snake scales, the spermatozoa of snakes, 
the morphology of aluminum oxide, the structure of 
insect muscle, inorganic gels, and the relation between 
tissue and foot-and-mouth disease and yellow fever 
viruses are being studied. Four papers have been pre- 
pared, 

Departamento Federal de Seguridad Publica, Rio de 
Janeiro, Brazil—This EMC microscope, under Dr. 
A. C. Villanova, is used for studies of clays and 
kaolins. 

Instituto de Biofisica, Facultad Nacional de Medi- 
cina, Universidade do Brazil, Rio de Janeiro, Brazil.— 
This Philips microscope, installed in 1952 and under 
the direction of Dr. Hertha Meyer, is being used for 
studies of nerve fibers, of cell-parasite relations in 
vitro, and of the multiplication of viruses in bacteria. 

Departamento de Ultraestructura celular del Insti- 
tuto de Investigacién de Ciencias Biolégicas, Monte- 
video, Uruguay.—This department for the study of 
biological material, directed by Dr. E. De Robertis, 
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has an improved RCA-EMU microscope, installed in 
mid-1950, and all facilities for auxiliary techniques 
and maintenance. The development of techniques for 
biological material includes the culture of tissues, espe- 
cially nerve, on parlodion films, ultramicrotomy, a spe- 
cial technique for leukocytes and platelets, and a tech- 
nique for macromolecules dispersed as aerosols and 
electrostatically precipitated. Biological, medical, and 
veterinary problems studied include nerve structure, 
elastic fibers, bacterial flagella, foot-and-mouth disease 
virus, anaplasmosis, myxomatosis, and the ciliary and 
neuromotor apparatus of Tetrahymena geleti. Studies 
are now being made of the virus-cell relation in myx- 
oma of the rabbit, of the ultrastructure of cilia and 
neuromotor apparatus of infusoria, and of plasma 
particles associated with mouse leukemia. Nineteen 
publications have been prepared. 


CONCLUSION 


Considering the number of instruments, about 25, 
the results obtained so far are disappointingly few. 
Only a few laboratories are working in full, and pro- 
ducing original results. Contributory factors seem to 


include the following: a lack of scientific personnel 
specially trained for ultrastructural studies; a lack of 
technical personnel for the repair and maintenance of 
the instruments; poor choice of instruments (about 
half are of a model of limited usefulness) ; a general 
lack of supplementary mstruments and facilities for 
auxiliary techniques; the lack of replacements, for 
maintenance; customs regulations that seriously im- 
pede electron microscopy in Latin America. 

In line with the interest of UNESCO in forwarding 
this new discipline and scientific progress in Latin 
America, the following steps are recommended: fel- 
lowships to specialized centers for ultrastructure in 
the United States, Europe, or Latin American coun- 
tries; improved interchange of technical information 
through periodical meetings of specialists in the field, 
and perhaps the formation of a society for studies of 
fine-structural problems in Latin America; modifica- 
tion of customs regulations to expedite the import of 
replacement parts; improved facilities for mainte- 
nance of electron microscopes; and an intensive theo- 
retical and practical course in electron microscopy at 
a Latin American center. 


Pasadena Conference on the Structure 
of Proteins 


John T. Edsall 
University Laboratory of Physical Chemistry, Harvard University, Boston 15, Massachusetts 


SMALL GROUP OF INVESTIGATORS, 
active in the study of protein structure by 
x-ray diffraction and other physical meth- 
ods, met at the California Institute of Tech- 

nology, Pasadena, on September 21-26, 1953, in a 
conference organized by Linus Pauling. In many re- 
spects the conference could be regarded as a direct 
continuation of a discussion held by the Royal Society 
in London en May 1, 1952 [Proc. Roy. Soc. London 
141B, 1-103 (1953)]. Indeed, many of the partici- 
pants were the same in both meetings. However, while 
the meeting in London had occupied only a single day, 
five days were fortunately available for discussion in 
Pasadena, so that an opportunity for constant and 
repeated interchange of ideas between the participants 
was possible over a relatively prolonged period. The 
conference was outstanding for the number of dis- 
tinguished British participants involved, including Sir 
Lawrence Bragg, W. T. Astbury, J. T. Randall, M. F. 
Perutz, J. C. Kendrew, D. P. Riley, A. Elliott, F. H. 
C. Crick, I. MacArthur, M. H. F. Wilkins, and I. F. 
Trotter. The conference was made possible by the 
support of the Rockefeller Foundation, the National 
Foundation for Infantile Paralysis, and the American 
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Institute of Biological Sciences in conjunction with 
the Office of Naval Research. 

At the beginning the discussion was centered on 
recently determined structures of amino acids and 
peptides, and their implications for protein structure. 
R. Pasternak discussed the structure of glycyl-aspara- 
gine, which further confirms the planarity of the 
amide group and the adjoining carbon atoms in the 
fundamental repeating unit (—C-CO-NH-C—), 
and other features of peptide structure already estab- 
lished. E. W. Hughes reported his work with H. Yakel 
on N,N’-diglycyleystine, establishing accurate values 
for the distances sulfur-sulfur (2.04 A) and sulfur- 
earbon (1.87 A) and for the S—S—C angle (103°); 
the whole structure is of importance in the consider- 
ation of cross-linkages between polypeptide chains 
which involve cystine disulfide groups. 

The discussion then turned to possible helical con- 
figurations of polypeptide chains. Barbara W. Low 
discussed the configuration of the x helix, in which 
each CO group is hydrogen-bonded to an NH group 
four residues beyond it along the polypeptide chain. 
She described some of the relationships within and 
between the two different families of polypeptide 
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chain helices which may be called the “a” and “y” 
series. The helix belongs to the “a” series, that is, it 
corresponds to the chemical sequence 


O H 


- O(HR) 00) aK 

where n=4, and there are 16 (3+4) atoms in the 
hydrogen-bonded loops so formed. Four helices of the 
“a” elass have thus been described : “a”,,_, corresponds 
to the 2, or a, configuration; “a”, ., to the 3.0,, 
helix; “a”, _;, to the a helix of Pauling and Corey; and 
“a”, is the x helix. It is readily seen by examination 
of models that all the helices of the “a” series can be 
intereonverted by relaxing or tightening the “wrap 
up” without complete unwinding. 

The residue unit (—C,-C,’0-N,H-C,—) econfig- 
uration in the “y” series is markedly different from 
that in the “a” series, both the CO and NH groups 
being sharply inclined to the helical axis with the 
C,—C,’ and N,—C, bonds practically perpendicular 
to this axis. The members of this series correspond to 
the chemical sequence 


H oO 
| 


N—(C(HR) -CO-NH)»,C(HR)—C 

with 3 (n—1) +5 atoms in the hydrogen bonded loop 
so formed. For the “y” helix, n = 5. Transition between 
helices of the “y” series corresponds to relaxation or 
tightening of the “wrap up.” Interconversion between 
helices of different series is not possible without com- 
plete unwinding and rewinding. As yet there is no evi- 
dence that a helix of the “y” series exists in any nat- 
ural or synthetic protein or polypeptide. There is 
strong evidence for the reality of the a helix of Paul- 
ing and Corey, but as yet no clear evidence for other 
helices of the “a” series has been produced. These 
relations are further diseussed by J. Donohue, Proc. 
Natl. Acad. Sci. U.S. 39, 470 (1953) and by B. W. 
Low and H. J. Grenville-Wells, ibid., 785. 

J. Donohue discussed the energy relationships and 
relative stabilities for six helical structures, four of 
the “a” series including 2, or @;, 3.0,, a, and x, and 
two of the “y” series 4.3,, and the y helix itself. He 
concluded that the stabilities of the five structures in 
which the hydrogen-bond angle is less than 20° are 
in the order 
a, (3.6,3) ; x; (4.416) 1)3 

The numerical subseripts denote the number of atoms 
in the hydrogen bonded loops; the numbers to which 
the subseripts are attached denote the number of resi- 
dues in a complete turn of the helix. The coordinates 
of the B-carbon atom are different in the left-handed 
and right-handed forms of the same helix, and the 
radial distribution functions are, therefore, also dif- 
ferent. Donohue reported that, for the x helix, the 
radial distribution functions of both left- and right- 
handed structures are similar-to each other and to the 
« helical function. There was a very active discussion of 
the significance of radial distribution functions derived 
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from x-ray scattering in powdered preparations in 
discriminating between left- and right-handed helices 
and between the « helix and other configurations. D. P. 
Riley took a leading part in this discussion and pre- 
sented extensive data that he had obtained on many 
proteins, which could be interpreted in terms of the 
a helix in one of the other of the two possible con- 
figurations a, (left-handed screw with 6 carbon in 
Pauling’s position 2) and a, (right-handed serew with 
B carbon in Pauling’s position 1). Pauling discussed 
the problem of bending the a helix, especially in terms 
of the effect of proline and of the introduction into the 
sequence of one or more loops with 16 atoms in the 
hydrogen bonded loop (x configuration). Bending 
must be considered, since the evidence for many cor- 
puscular proteins appears decisive in indicating that 
a number of bends must occur in the chains in order 
to pack them into the dimensions indicated from our 
general knowledge of the sizes and shapes of protein 
molecules. The insertion of a proline residue in a pep- 
tide chain eliminates one possible hydrogen bond and 
disturbs the repeating pattern of the helix. Models can 
be constructed in which bending around a corner can 
be achieved if the existence of hydrogen bonded loops 
with 16 atoms in the loop (as in the x helix) is as- 
sumed in the immediate neighborhood of the proline 
residue. To permit the helix to bend around a corner 
and reverse its direction, at least two intrachain hy- 
drogen bonds must be broken which would normally 
be present in the straight helix. 

The second day began with an active discussion of 
the structure of muscle and other « proteins. W. T. 
Astbury reviewed the natural a structures with par- 
ticular stress on recent work on bacterial flagella. 
R. S. Bear discussed characteristic features of the dif- 
fraction patterns of paramyosin of molluscan muscles, 
and of another component (probably actin) which is 
observed in all muscles. These diffract at small angles 
according to a well-defined “selection rule” which has 
been known for some time: n= (k-—mG)/T. Here all 
symbols are integers; k is the layer-line index, n ex- 
presses the distance of the observed intensity maxima 
at a given layer line from the pattern meridian, G and 
T are numbers characteristic of the fiber involved, and 
m is any positive or negative integer yielding the ob- 
served range of n=0 to +2. Two possible interpreta- 
tions of these findings are available. One interprets 
them in terms of a large-seale net structure, which is 
also suggested by the electron microscope studies of 
Schmitt, Hall, and Jakus on paramyosin. The alterna- 
tive interpretation is in terms of the transform of a 
helical structure as suggested by Cochran, Crick, and 
Vand; T and G could be alternatively the respective 
number of turns and the number of equivalent seatter- 
ing centers, both per axial period of a discontinuous 
helix. For the “actin” pattern of muscle, G =15, T =7, 
and the diameter of the corresponding helix would be 
50 A. The ambiguity of interpretation as between the 
proposed net or helical structures must be resolved 
by further work. H. E. Huxley then discussed his re- 
cent remarkable studies in the electron microseopy of 
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muscle, which reveal different types of parallel rod- 
shaped structures, some of diameter about:110 A, 
others near 40 A. Evidence was given that the former 
are probably bundles of myosin and the latter of actin. 

There was a lively discussion, principally by F. H. 
C. Crick and Pauling, regarding the bending of a 
helices; model structures can readily be constructed 
involving triple ropes or seven stranded cables, and 
such models may account for some of the discrepancies 
between the x-ray patterns of the natural « proteins 
and the simple long chain polyamino acids, some of 
which at least appear to be simple « helix structures. 
Crick proposed that the very nature of the side chain 
packing in closely adjacent « helices would tend to 
make them fit together with an angle of approximately 
20° between the axes of the individual helices. Ast- 
bury, Low, and others pointed out the difficulties of 
effecting the dynamic transformation from the « helix 
to an extended 6B form; it was agreed that the stretch- 
ing of a coiled coil would probably be a very difficult 
matter even if the disulfide cross-linkages were broken 
and almost impossible if these were maintained intact. 
However, the evidence for such structures as coiled 
coils or seven stranded cables appears to be plausible 
enough to require serious consideration. R. E. Marsh 
discussed the structure of silk; the x-ray patterns fit 
in well with the assumption of repeating glycyl-alanyl 
residues in the crystalline portion of the structure, 
and the repeat distance of 7 A is compatible with the 
anti-parallel pleated sheet structure of Pauling and 
Corey. 

In the afternoon there was some discussion of infra- 
red data with particular emphasis on their use in dis- 
criminating between the a and 6 configurations of poly- 
peptide chains. G. B. B. M. Sutherland presented nu- 
merous infra-red spectra of proteins and synthetic 
polyamino acids. A. Elliott diseussed the evidence for 
the correlation of absorption bands at 1660 and 4600 
em~? with the a, and at 1630 and 4530 em- with the 6 
configuration. Questions were raised by Sutherland 
and others as to the extent to which the infra-red and 
the x-ray data on a and 6 configurations could be eor- 
related. Elliott emphasized that one should not expect 
high quantitative accuracy in correlating the intensi- 
ties of the bands with the percentage of the a or 6 
form in any particular structure. I. F. Trotter pre- 
sented excellent and detailed x-ray data on poly-L- 
alanine that were in general in close accord with the 
@ helix structure with 3.615 residues per turn. Poly- 
alanine in the 6 form gave an x-ray diagram in good 
agreement with what was to be expected for the 
pleated sheet structure of Pauling and Corey; inter- 
esting relations to the structure of silk were also in- 
dicated. 

There was a very active discussion on collagen. Bear 
concluded that the wide angle diffraction pattern of 
collagen is best accounted for by assuming an axial 
period of 28.6 A which would contain 10 equivalent 
scattering groups arranged in three turns of a discon- 
tinuous helix. It had been suggested earlier that each 
equivalent scattering group contains three amino acid 
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residues. Careful consideration of the density of col- 
lagen, which is probably near 1.41 rather than 1.35 
as usually assumed, together with other considera- 
tions, suggest that there may be as many as four resi- 
dues per equivalent scattering group. This would give 
7 x 4= 28 residues along three turns of the chain helix 
in a period of 28.6 A. R. Pasternak also discussed 
recent data obtained in Pasadena which are generally 
in satisfactory agreement with those of Bear as far 
as the experimental findings are concerned, although 
some differences of interpretation remain. Astbury re- 
ported on new studies of the stretching of collagen by 
K. M. Rudall which may indicate transformation of 
collagen to the 6 configuration. Pauling emphasized 
that he had given up his own earlier views on the 
structure of collagen but was not yet ready to pro- 
pose a new one. F. O. Schmitt presented his recent 
work with J. H. Highberger and others on the for- 
mation of two types of structures with spacings 
greater than 2000 A, denoted respectively as segment 
long spacing and fibrous long spacing structures. He 
pointed out the reversible intereonversions possible 
between normal collagen, with its period of 640 A, 
and the two types of long spacing structures. The 
presence of ATP was found to be important for the 
formation of the segment long spacing structures. 
J. T. Randall discussed the developmental changes of 
collagen in the embyo. 

On the third day the discussion was centered on the 
globular proteins. Sir Lawrence Bragg discussed the 
analysis of the x-ray diffraction patterns obtained 
with protein crystals, in particular the pattern due to 
the ‘b’ projection of horse hemoglobin. [The basis of 
this work is presented in the Royal Society discussions 
already quoted and in an article by Bragg and Perutz, 
Proc. Roy. Soc. A213, 425 (1952).] It is a very com- 
plicated matter to determine the phases corresponding 
to the spots in the pattern, which must be known be- 
fore a Fourier picture of the molecule can be made. 
By a study of hemoglobin crystals at various stages 
of swelling and shrinkage, nodes and loops along the 
layer lines of the transform can be outlined and many 
sign relationships established. (Since the ‘b’ projection 
is centrosymmetrical, the determination of phases re- 
duces to the problem of assigning a positive or nega- 
tive sign to each term.) M. F. Perutz continued the 
discussion and showed how all remaining uncertainties 
about the signs had been cleared up. Rapid progress 
has been made recently by the preparation of crystals 
in which parachloromereuribenzoate is combined with 
the two sulfhydryl groups of the hemoglobin molecule. 
These erystals are isomorphous with the normal form, 
and the heavy mercury atoms produce a measurable 
change in the intensities of the x-ray reflections. In 
conjunction with the earlier work, these changes per- 
mit signs to be determined and make it possible to eal- 
culate the position of the mereury atoms and to draw a 
projection of the hemoglobin strueture on the b-plane. 
The analysis has so far only been carried out for the 
inner part of the diffraction pattern, so that detail 
finer than 7 A is not shown in the Fourier. However, 
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the success of the method holds out promise that it 
ean now be applied to get pictures with high resolu- 
tion. Also heavy atoms may be attached to other key 
groups in the molecule and reveal their positions. J. C. 
Kendrew presented results on a series of erystals of 
myoglobin obtained from at least six different species 
of whales, from porpoises, and from penguins. Some of 
these crystals are considerably more suitable for x-ray 
study than those of horse myoglobin. Previous notions 
about the dimensions of the myoglobin molecule may 
require some revision, It now appears to be about 40 A 
long with a cross section of about 900 A®. The data 
accumulated recently are so numerous that there has 
not been time to evaluate their full significance. D. 
Harker discussed the progress of the work on protein 
structure from x-ray analysis at the Polytechnie In- 
stitute of Brooklyn. Techniques have been devised for 
the rapid collection of intensity data using a Geiger 
counter. Five different forms of erystalline ribo- 
nuclease have been obtained, and preliminary data are 
available on them all. The program is of long range 
and most of the results are still to come. V. Luzzati 
gave a theoretical discussion of intensity distributions 
in systems containing large numbers of atoms with an 
assumed type of random distribution. 

The morning diseussion on the fourth day was en- 
tirely devoted to desoxyribonucleie acid (DNA) strue- 
ture. Major emphasis was laid on the structure re- 
cently proposed by J. D. Watson and F. H. C. Crick 
[Nature 171, 737 (1953) ]. The evidence is clear from 
the x-ray data that the structure must be helical, and 
there appear to be compelling reasons for assuming 
a double helix involving two chains running in oppo- 
site directions and held together by hydrogen bond 
cross-links between adenine and thymine and between 
guanine and cystosine. This is in good accord with re- 
cent analytical findings of Chargaff and others indi- 
eating a 1:1 ratio of purines and pyrimidines in DNA. 
M. H. F. Wilkins diseussed the evidence from the re- 
cent and beautifully detailed x-ray studies on erystal- 
line DNA at King’s College, London { Wilkins. Seeds, 
Stokes, and Wilson, Nature 172, 759 (1953) ]. The pat- 
terns from many different biological sources are in- 
distinguishable, although the ratios of the bases differ 
markedly from one species to another. The erystalline 
like the paracrystalline form of DNA appears defi- 
nitely to be a double helix; the former probably con- 
tains 11 nucleotides per turn of the helix. The nucleo- 
tides appear like a series of rods, inclined to the fiber 
axis at an angle of about 65°, in a sense opposite to 


the inclination of the helix. J. T. Randall discussed the 
recent work in the same laboratory demonstrating that 
DNA can be fractionated into different portions in 
which the ratio of adenine: guanine varies from 0.7: 
1.3. M. Delbruck, F. O. Schmitt, and others discussed 
the biological significance of the structure proposed 
by Crick and Watson in relation to mitosis and to 
crossing over. 

On the final day of the conference after a further 
diseussion of the collagen studies, there was a lively 
diseussion between D. P. Riley and Barbara W. Low 
regarding the structure of insulin. Riley from his 
radial distribution studies concludes that one chain of 
insulin (the B chain) is in the a, (right-handed) econ- 
figuration, the A chain being presumably a,. Low pre- 
sented her studies on the structure of acid insulin sul- 
fate and the clear-cut evidence for parallel rod-shaped 
structures from the three-dimensional Patterson dia- 
gram. Since the amino acid sequences in both A and B 
chains are known, the chief remaining chemical prob- 
lem is the arrangement of the disulfide linkages. This 
would determine whether the molecule has four (2A 
and 2B) or two (A and B) chains. Model studies based 
on the a helix suggest certain possible interchain linked 
structures and show that the intrachain disulfide link- 
age required in the two-chain structure cannot be 
formed without very marked distortion. 

Several major developments emerged from the dis- 
cussion. The evidence for the reality of the a helix as 
the basis of structure, not only for synthetic polypep- 
tides but for a number of proteins, appears inereas- 
ingly strong. Generalized relations for the deseription 
of possible helical structures in polypeptide chains, 
together with criteria for their relative stabilities, have 
been formulated. The insertion of heavy atoms at de- 
fined points within the hemoglobin structure has 
opened a great realm for further investigation which 
promises to be extraordinarily fruitful. Knowledge of 
the structure of collagen has deepened and widened. 
The recent advances in the structure of DNA promise 
to be of almost revolutionary importance. However, 
the most important aspect of the conference was prob- 
ably not in the explicit formulation of these estab- 
lished advances so much as in the constant interplay 
in the discussion involving the tentative presentation 
of half-formulated thoughts. Although much of the 
time had to be given to somewhat formal presenta- 
tions, the greatest effect of the conference was un- 
doubtedly in the opportunity which it provided for 
the germination of newer and more tentative ideas. 
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Charles Leonard Huskins: 


1897-1953 


Arnold H. Sparrow 


Biology Department, Brookhaven National Laboratory, Upton, New York 


ITH the untimely death of Charles Leon- 

ard Huskins on July 26, 1953, at the age 

of 55, the scientific world lost an inter- 

nationally distinguished biologist, a dy- 
namie, colorful personality, and an outstanding edu- 
eator. 

Professor Huskins was born in Walsall, England, 
on Nov. 30, 1897, the son of William Huskins and 
Annie Clara Darby Huskins. At the age of nine he 
moved, with his family, to Red Deer, Alberta, Canada. 
During World War I he enlisted and served overseas 
in the Canadian Infantry (1916). However, he was 
attracted by the rapidly expanding Royal Flying 
Corps (later the R.A.F.), and served as a flying offi- 
cer in England and France (1917-19). He helped 
defend London against the Zeppelins and liked to re- 
eall that he celebrated the Armistice by flying low 
around Nelson’s column in Trafalgar Square. During 
World War II he was active in the C.O.T.C. and the 
McGill unit of the R.C.A.F. 

After the war he returned to Canada and enrolled 
at the University of Alberta, from which he received 
the degree of Bachelor of Agricultural Science in 1923 
and the master’s degree in 1925. His outstanding 
promise as a young scientist was recognized as a result 
of his investigation of certain genetic phenomena in 
oats and he was awarded an “1851 Exhibition Over- 
seas Scholarship” for graduate study. He returned to 
England and by 1927 had obtained his Ph.D. from 
Kings College, University of London, which later 
(1934), on the basis of his published research, also 
awarded him the D.Se. degree. From 1927-30 he 
worked under William Bateson as a research fellow in 
eytology at the John Innes Horticultural Institution 
in England. 

His teaching career began in 1930 at McGill Uni- 
versity, first in the Department of Botany and later 
(1934-1945) as professor and first chairman of the 
Department of Genetics. This department was organ- 
ized largely for, and because of, Dr. Huskins. It was 
the first and is still the only university Department of 
Genetics in Canada. He was very proud of the cyto- 
genetics group that flourished under his direction at 
McGill, and for this reason he was reluctant to leave 
and to accept a post as professor of botany at the 
University of Wisconsin (1945-1953). Except for a 
number of brief visits to various European institu- 
tions, a term as visiting professor at the University 
of California in 1938, and a year as a Guggenheim 
fellow at Columbia University in 1942-43, his aca- 
demic career was spent at McGill and Wisconsin. 

He was active in many professional organizations. 
Despite his Wisconsin residence, he was president of 
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the Biological and Medical Sciences Section of The 
Royal Society of Canada in 1951. While at MeGill, 
Professor Huskins gave active support to the National 
Research Council of Canada and worked hard to de- 
velop and improve the Canadian Journal of Research. 

In 1923 he married Margaret Villy, a writer and at 
that time a lecturer in English literature at the Uni- 
versity of Alberta. She was a person whose excep- 
tional artistic and spiritual qualities contributed 
greatly to their home and community. Both Professor 
and Mrs. Huskins were deeply concerned with the 
work and growth of the Madison Unitarian Society. 
She died in March, 1953. They are survived by three 
children: Sheila Wincot (Mrs. 8. Hori), Olwen Mar- 
garet, and John Michael. 

Professor Huskins’ scientifie investigations repre- 
sented pioneering work on a number of fundamental 
biological problems. His early work was concerned 
with understanding the nature of certain mutations in 
oats and wheat. During his stay at the John Innes 
Horticultural Institution he studied the cytology of 
certain grass species of the genus Spartina and a sus- 
pected hybrid. The cytological analysis showed the 
suspected hybrid to have the chromosome number pre- 
dicted on the basis of hybridization followed by chro- 
mosome doubling. This is one of the first well-authen- 
ticated examples of the naturally oceurring evolution 
of a new plant species and is now commonly cited in 
books and articles pertaining to plant evolution. From 
this study, his interest in chromosome morphology led 
to his well-known researches on the spiral structure 
of plant chromosomes. His fertile mind also delved 
into the problem of éhromosome synapsis and the 
mechanism of crossing-over, and led him to study 
chromosome behavior in grasshoppers, mice, and 
higher plants. Later an interest in the ultimate 
structure of the chromosome (and henee the gene) 
culminated in a series of papers on the role of the 
chromosomes (and nucleus) in differentiation and de- 
velopment. During the last deeade of his life he also 
developed a strong interest in certain aspects of the 
history and philosophy of science. His aim in this 
regard was to interpret the progress and role of cytol- 
ogy in the general framework of science and in its re- 
lation to society as a whole. Considerable time and 
thought were also devoted to the problem of the inte- 
gration of science and religion. 

Professor Huskins was keenly aware of the dangers 
of the interference of politics into the strictly scien- 
tific matters which led to the destruction of the science 
of genetics in Soviet Russia. He was likewise well 
aware of the personal misfortunes and the loss of 
scientific manpower that ensued. As a consequence, he 
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took an active part in helping a number of refugee 
scientists to reestablish themselves in North America. 

One of his early convictions concerning his special 
field of biology was that the disciplines of physies and 
chemistry should be brought to bear on certain bio- 
logical problems. He spent much time and effort trying 
to foster this approach, and his enthusiasm in this 
respect made a lasting impression on many of his as- 
sociates and students to the great advantage of the 
sciences. He had a remarkable talent for synthesis, 
eombining data and technics from a variety of fields 
of knowledge. This ability was of great value to his 
fellow committee members in organizing the curricu- 
lum of Integrated Liberal Studies at the University of 
Wisconsin. He emphasized the distinction between 
training and education, realizing that the function of 
the teacher is, in the words of Channing, “not to stamp 
our minds irresistibly on the young, but to stir up their 
own.” 


Professor Huskins was a vigorous and energetic 
man who often sought relaxation in physical exertion. 
For many years he spent his summer vacation and 
frequent winter ski weekends at his Vermont farm. 
He was exceptionally well liked by both undergradu- 
ate and graduate students. In the latter, he encouraged 
and developed an unusual degree of independence and 
originality. His relationship with them was always a 
friendly one, and he showed a genuine interest in their 
personal as well as their scientific welfare and ad- 
vancement. He was a stimulating conversationalist, 
witty and quick to appreciate the humorous side of 
a subject. Among his students and associates there are 
few who will not remember many pleasant and stimu- 
lating hours spent in his laboratory, office, or home. 

The written contributions of Charles Leonard 
Huskins will long preserve his scientifie memory; his 
vivid personality will live on in the memories of his 
many friends. 


Timothy William Stanton: 1860-1953 


John B. Reeside, Jr. 
Paleontology and Stratigraphy Branch, U. S. Geological Survey, Washington, D. C. 


N the 11th Annual Report of the United States 
Geological Survey, C. A. White, geologist-in- 
charge of Mesozoic invertebrate paleontology, 
writes that “On July 1 [1889] Mr. T. W. Stan- 

ton, who had recently been appointed Assistant Pale- 
ontologist, reported to me for duty and immediately 
entered upon the work of the division.” Thus was 
initiated a continuous period of some forty-six years 
in the public service, an experience that made Dr. 
Stanton one of the outstanding figures in American 
geology. 

Timethy William Stanton was born in Monroe 
County, Illinois, September 21, 1860. His parents, 
William and Mary Ann Blanchard Stanton, were both 
of farmer stock and had come from North Carolina. 
In 1866 the family moved across the Mississippi River 
to Missouri, and Stanton began his education in the 
one room country school of the locality. In 1874 the 
family moved to Colorado and settled at Boulder, then 
a community of 2000 people. There young Stanton 
attended the public school, and in 1877, when the Uni- 
versity of Colorado opened its doors, he became a 
preparatory student and in 1883 was graduated with 
the University’s second class as a Bachelor of Science. 
In 1895 he received the Master of Science degree and 
in 1924 an honorary Doctor of Science degree from 
the same institution. In 1888-1889 he attended The 
Johns Hopkins University as a graduate student in 
biology and geology and in 1897 Columbian (now 
George Washington) University of Washington, D..C., 
awarded him the degree of Doctor of Philosophy. 

After graduation from the University of Colorado 
in 1883, Stanton was connected for five years with 
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the publie schools of Colorado. In 1894, after moving 
to Washington, he became a part-time teacher of geol- 
ogy at Columbian University, and continued this con- 
nection until 1910. 

In Colorado, Stanton lived in an area of Cretaceous 
rocks and became interested in them and their fossils. 
In the University the professor of mathematies was 
really a general naturalist and gave, among other 
courses in science, one in geology that Stanton took. 
This erystallized his interest and he concentrated on it. 
He published in 1888 his first paper on the fossils of 
the Pierre shale. It was natural therefore that his ap- 
pointment with the Geological Survey should involve 
Cretaceous fossils. Up to 1889 White had been re- 
sponsible for all work on Mesozoic invertebrates in the 
Geological Survey. In that year Alpheus Hyatt took 
over responsibility for Triassic and Jurassic inverte- 
brates and White, with Stanton as his new assistant, 
restricted his work to Cretaceous invertebrates. In 
1892 Stanton succeeded White as geologist-in-charge 
of work on Cretaceous invertebrates. In 1900 he be- 
came paleontologist, in 1903 geologist-in-charge of 
the Section of Paleontology and Stratigraphy and in 
1912 chairman of the Committee on Geologic Names. 
In 1930 he became acting chief geologist and in 1932 
chief geologist. He retired in September 1935 at the 
age of seventy-five. For some years afterward he re- 
vived interest in his early work on the Lower Cretace- 
ous deposits of Texas, but he found the toll of years 
too heavy to permit the finishing of the large manu- 
seript he had begun many years before and only parts 
of it were published. He busied himself with less ex- 
acting tasks and for his last fifteen years remained 
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inactive, so far as geology was concerned. He died 
December 4, 1953. 

The primary duty of the paleontologists of the 
Geological Survey was, as it still is, the identification 
and evaluation of fossils for the field geologists of 
the Survey. Although this work involved considerable 
routine examination of collections, it seems to have 
occupied then only a minor part of the paleontologist’s 
time and he had considerable freedom to carry out 
research. White sent Stanton into Texas in 1889 to 
gather data on the lower Cretaceous deposits of the 
region, a subject that remained a major interest for 
the rest of Stanton’s life. He was also introduced to 
the Upper Cretaceous deposits of the Atlantic and 
Gulf Coastal Plain by a trip in October 1889 to the 
Ripley deposits of Mississippi. During the next ten 
years he extended his work to the Pacifie Coast and 
continued to acquire an extensive first-hand aequaint- 
ance with the Cretaceous of the Western Interior re- 
gion and the Coastal Plain. Particularly in this early 
field work Stanton made collections of fossils that 
have not since been surpassed for quality and scope. 
In 1902 Alpheus Hyatt died and the Survey’s work 
on the paleontology of the Triassic and Jurassie rocks 
was added to Stanton’s duties. The Geological Survey 
was growing and the burden of administration after 
1903, coupled with the expanded work of routine ex- 
amination of all Mesozoic collections for the Survey’s 
geologists, left him little time for research. It is sur- 
prising that during his later active years he was able 
to produce as many important papers as he did. 

One of his earliest field tasks was to study the Bear 
River formation of southwestern Wyoming. He showed 
in 1892 that all the earlier students had completely 
misplaced it and. that instead of constituting a Laramie 
unit at the top of the Upper Cretaceous deposits, it 
really was associated with the earliest Upper Cretace- 
ous beds. In 1883 he produced a description of the 
Colorado formation and its fauna, still a classie in 
American paleontology. His work on the Pacific Coast 
resulted in several papers on the stratigraphy of the 
Shasta and Chico sequences and a description in 1895 
of the fauna of the Knoxville formation. He also for 
the first time recognized that the Martinez formation 
as originally defined was partly Cretaceous and partly 
Tertiary; since then the Cretaceous part has been ex- 
cluded from the formation. With the paleobotanist 
F. H. Knowlton in 1897 he discussed the stratigraphy 
and paleontology of the Laramie and related forma- 
tions of Wyoming. His continued interest in the Lower 
Cretaceous of Texas led to a paper on that subject. 
In 1899 he contributed a description of the Jurassic 
and Cretaceous faunas to the Survey’s monograph on 
the geology of Yellowstone National Park. The forma- 
tions around the mouth of the Judith River in central 
Montana had been generally assigned to the Laramie 
assemblage. In 1903, with the vertebrate paleontolo- 
gist J. B. Hatcher, Dr. Stanton showed for the first 
time that the Judith River formation was far below 
any beds that could be considered Laramie, and there 
has been no doubt about it since. In 1905 he described 
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the invertebrate fauna of the Judith River formation. 
When Aipheus Hyatt died in 1902, he left an impor- 
tant work on Cretaceous ammonites in an unfinished 
state, and Stanton arranged and edited the material to 
make it available, an undertaking that involved much 
effort and very good judgrfient. During the succeeding 
years he wrote many smaller papers describing faunas 
and local stratigraphy presenting interpretations of 
geologic history. His two major faunal papers in this 
period were the description in 1920 of the larger fauna 
of what is now called the Cannonball formation and 
in 1947 of some of the peleeypods and gastropods of 
the Comanche series. 

Stanton was a conspicuous figure in the protracted 
and sometimes acrimonious debates over the “Laramie 
problem” and over the age assignment of the Morrison 
formation. The Laramie problem involved the ques- 
tions of whether all the nonmarine deposits originally 
called Laramie belong to one time period and, if one, 
whether this time period was to be considered all Ter- 
tiary or all Cretaceous. There were vigorous support- 
ers of each of an array of answers. Specialist opinion 
today has pretty well settled upon a view that com- 
pletely supports none of the debaters, although Dr. 
Stanton’s views were much nearer that of today than 
most of his contemporaries. His view on the age of 
the Morrison, that it is Jurassic and not Cretaceous, 
is accepted today. 

Dr. Stanton’s work brought him membership in a 
number of professional societies. In 1921 he was vice- 
president of the Geological Society of America and 
president of the Paleontological Society. 

He was devoted to his family and found great 
pleasure in his daughters and grandchildren. He was 
a lifelong churchman, having been a member of a 
near-by church everywhere he went. He joined Ham- 
line Methodist Church, in Washington, D. C., in 1900 
and was active in its affairs until the last decade of 
his life. 

Stanton’s career overlapped the closing years of the 
period when the “general” paleontologists of the ex- 
ploratory surveys were still active and that of the 
present when no one individual can expect to know 
more than a small part of the general field. His work 
had to cover a wide range of stratigraphy and paleon- 
tology, although it fell mostly in the later Mesozoic. 
During his years as a stratigrapher and paleontologist 
Stanton had to visit many field parties of the Geologi- 
eal Survey; his visits were always weleomed. In the 
office he had many contacts with geologists through 
conferences and particularly through his position as 
chairman of the Committee on Geologie Names; he 
was widely known for the soundness and fairness of 
his judgments. He was reserved and slow to adopt 
an idea, but tenacious of it and vigorous in defending 
it, once it was adopted; yet he never hesitated to 
change when a good reason was presented to him. His 
record of publication is one to stir pride, but his 
service to geology in the many unrecorded acts of such 
a lifetime as his may actually exceed it in value. His 
influence on American geology will last long. 
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News and Notes 


75th Anniversary of the 
U.S. Geological Survey 


Science is happy to participate in the celebration of 
the 75th anniversary of the U.S. Geological Survey 
through the publication in this issue, on page 3A, of 
a guest editorial by the director of the Survey and, 
under “Communications,” of 10 digests of completed 
manuscripts reporting the results of current research. 
The Survey’s work obviously embraces a wide spec- 
trum of sciences. Additional digests will appear in 
subsequent issues; and scheduled for May 28 is a com- 
posite article, “The U.S. Geological Survey, 75 years 
of service to the Nation.” 

Through the years many Survey members have been 
active in the affairs of the AAAS. The AAAS actu- 
aily evolved out of “The Association of American 
Geologists” as the result of a reorganization plan 
proposed by that society in 1847 and put into effect 
the next year. Geology has been represented by more 
AAAS presidents, 18 out of 107, than has any other 
science, Indeed, the first two presidents, William B. 
Rogers and William C. Redfield, were geolegists. 


The Electron Microscope 
Society of America 


Tue 11th Annual Meeting of this Society was held 
at Pocono Manor Inn, Pennsylvania, Nov. 5-7, 1953, 
and established records with over 300 electron micro- 
scopists registering for a program that included 78 
technical papers and a six-paper symposium on elec- 
tron microscopy of solids. There were international 
participants from Australia, New Zealand, Canada, 
England, Austria, France, Italy, Sweden, Japan, Ar- 
gentina, and Uruguay. Summaries were heard from 
W. Bernhard of the Institut de Recherches sur le 
Cancer Gustave-Roussy (Villejuif, Paris), F. S. 
Sjéstrand of the Department of Anatomy, Karolinska 
Institutet (Stockholm), E. De Robertis of the Insti- 
tuto de Investigaciones de Ciencias Biologicas (Mon- 
tevideo), H. Braunsteiner of the University of Vienna 
(now at The Memorial Center, New York), and G. 
Yasuzumi of the Medical School of Osaka University. 

In keeping with past programs, about 70 percent of 
the papers concerned applied electron microscopy, 15 
percent instrumentation, and 15 percent techniques. 
Maintaining a departure first seen last year, there 
were about five times as many papers on biological as 
on nonbiological applications; before 1952 this ratio 
was always near two. Expanding biological applica- 
tions, correlating and functional studies, a high degree 
of technical excellence, especially in work with thin 
sections, and informal discussion marked the meeting. 

The program opened with a report on the 1953 
meeting of the Deutsche Gesellschaft fiir Elektronen- 
mikroskopie, including word of a record resolution of 
6A. Papers on instrumentation included two in emis- 
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sion microscopy, three on new ultramicrotomes, and 
several on electron diffraction and details of eleetron 
and x-ray microscopes. Another session treated tech- 
niques, with papers on compressed protein films as 
specimen supports, shadow casting with collimation, 
and the preparation of biological specimens. 

Physical and chemical applications (11 papers) in- 
cluded descriptions of metal and paint films, studies 
of the oxidation of single erystals of pure iron and 
of the decomposition of specimens, cotton fiber strue- 
ture, cellulose acetate yarn abrasion, clays, and recent 
applications of the x-ray microscope. Subcommittee 
11 of the Committee for Metallography of the 
A.S.T.M. met Nov. 4 to consider the electron micro- 
structure of steel. 

Work on viruses and on particles associated with 
cancer included morphological and developmental 
studies of a mycobacteriophage and of the following 
viruses; meningopneumonitis, herpes simplex, polio- 
myelitis, tobacco mosaic, and chicken leukosis. .Con- 
flicting reports of detection of the milk agent in mam- 
mary tissues and tumors of mice were heard, and a 
virus-like particulate from the plasma of leukemic 
mice was reported. French work on the detection of 
the virus in Rous sarcoma cells, the filamentous strue- 
ture of nucleoli, and the basophilic cytoplasmic mate- 
rial was also diseussed. 

Excellent sections also delineated cytoplasmic struc- 
tures and an 80-300 A particle that may correspond 
to material described in microsomal isolates and by 
eytochemists. Work on the nucleus ineluded studies of 
fibrils of purified nucleie acid, descriptions of Japa- 
nese chromosomal studies, and a report of failure to 
verify regular helical structures in isolated human 
chromosomes. A group of five papers on muscle in- 
cluded histological works and fine details of filamen- 
tous organization. Another 5 papers dealt with nerve, 
the filamentous organization of the axon, lipids in the 
nerve sheath, synapses, and neuromotor structures of 
a protozoan. 

Some clinical applications were summarized, with 
mention of functional studies and of some contribu- 
tions of the electron microscope to diagnosis and to 
clinical pathology. Lengths of isolated human chro- 
mosomes from normal and cancerous subjects were 
reported as statistically different in some cases. Cell 
division, treated in detail in four reports, included 
consideration of the cell center and of other cyto- 
plasmic structures during mitosis, as well as initial 
reports of details of division and structure of bacterial 
cells. Many other cells and tissues were represented in 
the closing set of eleven papers that included evidence 
suggesting a submicroscopic mechanism for active 
transport through the wall of blood capillaries. 

Several of the papers were presented as demonstra- 
tions, augmenting the outstanding exhibitions of mi- 
crographs and of commercial equipment. These in- 
eluded several commercial ultramicrotomes, and a 
demonstration of the new Bibliography of Electron 
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Microscopy presented by the New York Society of 
Electron Microscopists, using prepunched Keysort 
ecards, 

The abstracts of this meeting appeared in the Jour- 
nal of Applied Physics 24, 1414 (1953). R. G. Picard, 
Radio Corporation of America, Camden, N. J., is 
president of the Society; C. E. Hall, Biology Depart- 
ment, MIT, Cambridge, Mass., past president; and 
Jeannette R. Cooper, General Electric Co., Cleveland 
12, Ohio, the secretary. The program chairman for 
1954, C. F. Tufts of Sylvania Electric Products, Ine., 
Bayside, L. I., N. Y., would welcome suggestions and 
communications from interested persons. 

A. R. T. DENUES 
The Sloan-Kettering Institute for Cancer Research 
444 East 68th Street, New York City 


Third International Conference on Soil 
Mechanics and Foundation Engineering 


Tue Third International Conference on Soil Me- 
chanics and Foundation Engineering was held, under 
the chairmanship of Professor K. Terzaghi of Har- 
vard University, U.S.A., at Zurich and Lausanne 
Aug. 15-27, 1953. Seven hundred members attended 
with thirty-eight countries represented. The best rep- 
resented countries were U.S.A., Great Britain, France, 
and, of course, Switzerland. 

Two preliminary volumes of the Proceedings had 
been published previous to the Conference. They con- 
tain the 154 papers submitted by authors, and 8 re- 
ports by the general reporters of each study section. 
These papers provided the basis for the discussion 
which took place in eight sessions. 

The discussion treated the eight following topics: 
Theories and hypotheses of general character, soil 
properties, classification, engineering geology; Labo- 
ratory investigation (including compaction tests, im- 
provement of soil properties); Field investigation, 
technic of field observations, including compaction 
control and soil stabilization; Foundations of build- 
ings and dams, bearing capacity, settlement observa- 
tions, regional subsidences; Piles and pile foundations, 
settlements of pile foundations; Roads, runways, air- 
ports (flexible and rigid pavements and their foun- 
dation) ; Earth pressure, retaining walls, tunnels and 
pits in soils; Stability and deformation of slopes and 
earth dams, research on pore pressure-measurements, 
groundwater problems. 

A general lecture was delivered at the beginning of 
each session. In accordance with the practice intro- 
duced at the Second International Conference in Rot- 
terdam, these lectures, with the exception of Professor 
Terzaghi’s “Fifty Years of Subsoil Exploration,” 
were devoted to research and practical problems of 
the guest land. Therefore, Professor R. Haefeli treated 
the subject of “Creep Problems in Soil, Snow, and 
Ice,” Dr. A. von Moos lectured on “The Subsoil of 
Switzerland,” Dr. J. Killer on “Foundations for High 
Tension Towers,” Mr. G. Gysel on “Geotechnical Ex- 
periences Gained During the Construction of the Hy- 
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droelectric Plants of Loentsch, Etzel, Rupperswil- 
Auenstein and Wildegg-Brugg,” Dr. R. Ruckli on 
“Geotechnical Applications in Road Construction in 
Switzerland,” Dr. W. Eggenberger on “The Project 
of the Géschenenalp Dam, Switzerland,” and Profes- 
sor E. Meyer-Peter on “Sdil Mechanics and Founda- 
tions of the Marmorera Dam, Switzerland.” 

At the closing session at Lausanne, Mr. Peltier 
(Paris) delivered a lecture on “Geotechnical Consid- 
erations on the Bearing Capacity of Roads” and Pro- 
fessor A. Stucky (Lausanne) gave one on “Problems 
in the Foundation of Large Dams.” 

A four-day tour had been arranged in the interval 
between the Zurich and the Lausanne sessions. The 
first day of this excursion was devoted to a visit to 
the earth dam of Marmorera in the canton of Grisons; 
another group visited the Swiss Federal Institute for 
Snow and Avalanche Research at Weissfluhjoch near 
Davos. The next day members traveled through the 
valley of the Engadine, the Bergell, and along the 
Lake of Como to Lugano. On the third day members 
viewed the new Alpine road of Susten and the Grimsel 
hydroelectric plant in the canton of Berne. On the last 
day they went to Lausanne through the Loetschberg 
tunnel and the Rhone valley. 

After the closing session many members took part 
in two excursions to two dam sites under construetion, 
both located high in the mountains, the Mauvoisin 
Dam (height : 237 m) and the Grande Dixence Dam 
(height : 281 m). 

The Executive Committee of the International So- 
ciety assembled in four meetings in which amendments 
of the statutes were discussed and 5 vice presidents 
were elected, one for each continent: Professor A. W. 
Skempton for Europe, Professor K. Hoshino for ‘Asia, 
Professor W. S. Hanna for Africa, Mr. A. E. Cum- 
mings for North America, and Professor M. Vargas 
for South America. Mr. A. Banister (London) was 
elected general secretary of the International Society 
since Professor D. W. Taylor wished to resign this 
office. It was decided that the Fourth Conference 
would be held in London. 

The unabridged text of the discussion for each see- 
tion, the lectures, and the minutes of the executive 
committee meetings will appear in the final volume of 
the Proceedings. The Proceedings (3 vols.) have been 
edited by the Swiss Secretariate, Gloriastrasse 39, 
Zurich. 

A. von Moos 
Troisiéme Congrés International de Méchanique des 
Sols et des Travaux de Fondations Suisse 1953 


Science News 


Last spring E. Willard Berry, chairman of the 
Duke University geology department, was asked by 
the Diamond Corporation of Angola, Portuguese 
West Africa, to collect and analyze samples of rock 
in order to discover new localities where diamond 
mining might be profitably conducted. Dr. Berry flew 
to Angola in May and, from headquarters in the ecom- 


Science, Vol. 119 


par 
obt 
gro 
. 
kin 
too 
the 
7 
shi; 
ao 
stic 
ing 
san 
era 
exe 
tex 
the 
the 
cay 
, 
i sit: 
fos 
No 
No 
the 
ep 
the 
th 
1€ 
th 
Fo 
re 
co" 
> old 
ae * 
pr 
ley 
ey 
the 
wa 
ex 
Ge 
no 
| 
an 
pr 
pr 
de 
Fe 
ye 
ge 
to 
on 
TT 


pany settlement at Dundo, some 350 mi from the 
coast, drove each day into surrounding territory to 
obtain samples ranging from gravel and voleanic 
ground to bedrock. Diamonds are usually found in 
kimberlite, a course-grained voleanic material that 
took its name from the Kimberly diamond mines in 
the Union of South Africa. 

Twelve large boxes of African rocks are now being 
shipped to Duke Universify. These specimens, which 
average approximately 14% lb in weight, probably 
do not contain diamonds, but are useful as “yard- 
sticks” for estimating the probable diamond produc- 
ing capacity of the locality from which a particular 
sample was taken. The rocks will be studied by min- 
eral analytical procedures, which include microscopic 
examination, viewing by polarized light, and de- 
termination of mechanical properties such as weight, 
texture, and specifie gravity. 


Fossils throwing new light on man’s knowledge of 
the evolutionary distribution of mammals on two of 
the earth’s continents have been unearthed at an ex- 
eavation site in the MeKay Reservoir by the Univer- 
sity of Oregon Museum of Natural History. The 
fossils confirm relationships between mammals of 
North China and other areas of Asia and those of 
North America. More than 3000 specimens, many of 
them similar or related to mammals of the Pliocene 
epoch found in North China, have been uncovered at 
the site, located south of Pendleton. 

University teams, led by J. A. Shotwell, curator of 
the Museum, have unearthed a sabre-tooth cat, older 
than the Rancho La Brea eats found in California. 
Fossils of an early horse, wolverine, and a beaver not 
related to the present-day animal also have been un- 
covered. The beaver fossil indicates that the life of this 
period migrated both ways on the two continents. 


Fossils of primitive plants nearly two billion years 
old, the oldest yet uncovered, have been discovered on 
the northern shore of Lake Superior. Announcement 
of the find was made by Elso S. Barghoorn, associate 
professor of botany at Harvard University, and Stan- 
ley A. Tyler, head of the Department of Geology at 
the University of Wisconsin. The age of the specimens 
was based on caleulations made by Patrick Hurley, 
executive officer of the Department of Geology and 
Geophysies at the Massachusetts Institute of Tech- 
nology. 

The fossils are described as both blue-green algae 
and simple forms of fungi, “the oldest structurally 
preserved organisms which have been discovered in 
pre-Cambrian sediments.” They were imbedded in a 
deposit of flint rock taken from the Gunflint Iron 
Formation near Schreiber, Ont. For the past two 
years Dr. Tyler and Dr. Barghoorn have worked to- 
gether in field excavations and laboratory research 
to unearth and identify the primitive lower plants. 


Moderate quantities of magnetite have been found 
on several Puerto Rican beaches by members of the 
U.S. Geological Survey working in cooperation with 
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the Puerto Rico Economic Development Administra- 
tion. The discovery suggests the possibility of adding 
a new industry to the Commonwealth’s economy by 
recovering the iron by means of a magnetic process 
similar to that employed in other parts of the world, 
notably in Misawa, Japan. Although the iron-bearing 
sands had previously been reported, the location and 
extent of the more promising areas had not been de- 
termined. The final results of this investigation will 
be published in detail at a later date by the Geologi- 
eal Survey. 


New light has been thrown upon the manner in 
which nature deposits mercury ores. Frank Dickson 
and George Tunnel, geologists at the University of 
California at Los Angeles, have established that 
cinnabar (mereurie sulfide), chief mineral source of 
mereury, is precipitated when solutions containing 
mereury sulfide and sodium sulfide are neutralized 
or diluted with water. Evaporation actually increases 
the amount of dissolved cinnabar, although con- 
tinued evaporation eventually precipitates the mer- 
cury; however, this was not in the form of cinnabar 
but in that of an easily redissolved double salt. 

This work is the first to establish definitely the 
precipitation curve of cinnabar at a fixed temperature. 
The U.C.L.A. study is one step in a series tracing the 
course of. mereury compounds in naturally-occurring 
solutions to their final ore deposit form. The study 
is being made under a contract with the Office of 
Naval Research. 


A new mineral, probably one of the rarest in the 
earth’s crust, has been discovered and described by 
George Switzer, geologist at the Smithsonian Institu- 
tion., Named ordonezite in honor of a Mexican geolo- 
gist, the late Ezequiel Ordonez, the mineral was found 
in a Mexican tin mine. It is a combination of zine, 
antimony, and oxygen in the form of tiny glassy- 
brown crystals. Dr. Switzer has obtained approxi- 
mately 14 lb in its pure state. 

The rediscovery of an even rarer mineral, mosesite, 
has made its analysis possible for the first time. Wil- 
liam F. Foshag, head eurator of geology at the 
Smithsonian, has found that mosesite is a combination 
of mercury, nitrogen, chlorine, and water. Mosesite 
was first discovered in Texas about 40 yr ago, but 
the quantity was so small that geologists could not 
analyze the sample. Dr. Foshag said that the eombina- 
tion of elements in mosesite has never been found in 
mineral form before. Further, the nitrogen molecule 
is an ion hooked to mercury in a bond unique in 
nature. 


Discovery of one of the largest and richest camp 
sites of prehistoric man ever recorded in Western 
Europe was reported recently by Hallam L. Movius, 
Jr., associate professor of anthropology at Harvard 
University. He placed the site in the Upper Palae- 
olithie era dating back 18,000 to 25,000 yr. The loca- 
tion is a rockshelter, Abri Pataud, in the village of 
Les Eyzies in south central France. It was uncovered 
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in the summer of 1953. Preliminary excavations re- 
vealed a very large series of flint artifacts and, more 
importantly, “better preserved and more complete 
mammalian material than has been recovered from 
any other Upper Palaeolithic site in Western Europe 
in recent years.” 

The mammalian finds indicate that the horse was 
one of the chief foods of the hunter bands in the 
Aurignacian period 25,000 yr ago. Some 7000 yr later 
—as examination of the Upper Perigordian levels 
showed—the horse had evidently disappeared from 
the scene and had been supplanted by the reindeer as 
a chief meat source. 

Prof. Movius estimated that 5 to 6 yr will be needed 
to complete the excavation survey. Financial support 
of the investigations which led to the discovery of 
the Abri Pataud site has been through the George 
Grant MacCurdy Fund of the Peabody Museum at 
Harvard. 


Soil bacteria can be used as a tool to locate oil de- 
posits. Raymond J. Strawinski, a bacteriologist at 
Louisiana State University, has patented a method of 
determining the presence of gas in the soil by ex- 
amining microorganisms. Primary advantages of the 
method are its simplicity, lack of expense, and the 
quickness with which the test can be completed. Geolo- 
gists have long supposed that the gas found with un- 
-derground oil seeps through the earth to the surface 
in small amounts. Dr. Strawinski reasoned that bac- 
teria in the soil might feed on this gas, and his ex- 
perience has confirmed that oil is in the immediate 
vicinity of hydrocarbon-consuming organisms. 


Scientists in the News 


Loyal V. Bewley, head of the Electrical Engineering 
Department at Lehigh University, has been made dean 
of the College of Engineering. 


At the 136th annual meeting of the New York Acad- 
emy of Science three distinguished scientists were 
elected to honerary life membership: Adolph Frieder- 
ich Johann Butenandt, Kaiser Wilhelm Institute of 
Physiological Chemistry, Germany; Christopher Keok- 
ingold, Director of Chemistry Laboratories, University 
of London; and A. R. Radciiff-Brown, founder of the 
British School of Secial Anthropology and professor 
emeritus of Oxford University. 


Edward A. Chapin, since 1934 curator of insects at 
the U.S. National Museum, Smithsonian Institution, 
has retired after nearly 37 years in government serv- 
ice. Dr. Chapin began his government career in 1917 
in the U.S. Department of Agriculture, where he 
served successfully under three agencies: the Bureau 
of Biological Survey, the Bureau of Animal Industry, 
and the Bureau of Entomology. Dr. Chapin is one of 
the country’s leading specialists in the Coleoptera, 
and is the author of numerous scientific papers on this 
important insect order. He and his wife will make 
their home at West Medway, Mass. 
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G. Robert Coatney, head of the Chemotherapy See- 
tion of the Laboratory of Tropical Diseases, National 
Institutes of Health, has been named winner of the 
Darling Medal and Prize given by the World Health 
Organization for outstanding work in the field of 


malaria research. al 


Dudley D. Fuller has been appointed principal scien- 
tist in the Division of Laboratories, The Franklin 
Institute, where he will be in charge of the Friction 
and Lubrication Section. Mr. Fuller will continue on 
the staff at Columbia University as an associate pro- 
fessor of mechanical engineering. 


William Walter Greulich, science adviser to the 
United States High Commissioner for Germany, has 
been appointed chairman of the United States Educa- 
tional Commission in the Federal Republie of Ger- 
many. Dr. Greulich is on leave of absence from Stan- 
ford University, where he is a professor of anatomy 
in the School of Medicine. 


Douglas Guthrie, distinguished medical historian 
of the University of Edinburgh, will visit medical 
centers in the United States during March, following 
a tour of Australia and New Zealand. He spoke at 
the University of California at Los Angeles the latter 
part of February, and will give an address at the 
University of Texas Medical Branch, Galveston, Mar. 
19 on “The pursuit of the infinitely small” dealing 
with the history of the microscope. He will also give 
a special lecture on “Ancient drugs and herbals”. 
Following his visit at the University of Texas Medi- 
cal Branch, he will deliver the Logan Clendening 
Lectures at the University of Kansas, Lawrence and 
Kansas City, Mar. 29, 30, 31. 


Lewis W. Hackett, visiting professor of public health 
at the University of California, Berkeley, and editor 
of the American Journal of Tropical Medicine and 
Hygiene, has been awarded the Walter Reed Medal 
for meritorious achievement in tropical medicine. Dr. 
Hackett, who has done outstanding work on malarial 
epidemiology, received the medal from the American 
Society of Tropical Medicine and Hygiene. 


Eleanor A. Hall has been named to the newly-created 
post of assistant dean of the Yale School of Nursing, 
where she is an associate professor. 


The 1953 Southwest Award of the American Chemi- 
eal Society has been won by Henry Rudolf Henze, 
professor of pharmaceutical chemistry in the Univer- 
sity of Texas. Prof. Henze, former head of the De- 
partment of Chemistry of the University of Texas in 
Austin and former chemistry chairman of the Uni- 
versity’s medical branch in Galveston, was cited both 
for his contributions to experimental chemistry and 
for his role as an outstanding educator. 


Robert B. Hobbs, for some 20 years a staff member 
of the Organic and Fibrous Materials Division of the 
National Bureau of Standards, has been appointed 
chief of the Paper Section. 
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Clarence Lester Hogan, formerly of the Bell Tele- 
phone Laboratories, has been appointed associate pro- 
fessor of applied physics in the Division of Applied 
Sciences at Harvard University. Dr. Hogan is noted 
for his successful construction of the microwave gyra- 
tor, the first practical cireuit element that violates the 
so-called theorem of reciprocity. As a result, it is now 
possible to transmit power in one direction through 
a microwave circuit withdut interference from re- 
flected waves and without the necessity of matching 
impedances. In principle this element permits the 
simultaneous transmission and reception of a single 
frequency from the same antenna. 


Arthur Knudson, chairman of the Department of 
Biochemistry at Albany Medical College, has returned 
to his post after two years in Thailand. Prof. Knud- 
son’s assignment was a part of the Mutual Security 
Administration’s (now the Foreign Operations Ad- 
ministration) program. He taught biochemistry in 
Bangkok’s 65-year-old Siriraj Medical School and 
Hospital and in the 7-year-old Chulalongkorn Medical 
School, both under the Thailand Ministry of Public 
Health. He also was instrumental in the establishment 
of an experimental nutritional laboratory. There are 
approximately 1600 to 1700 physicians in Thailand, 
a nation of eighteen million; this means one physician 
to every 10,000 persons, as compared with one per 
thousand in the United States. 


Harrison S. Martland, noted pathologist and pioneer 
in the diagnosis of radioactive diseases, has resigned 
as chief medical examiner of Essex County, N.J., after 
28 years in office. He will continue as consultant to the 
new chief, Edwin G. Albano. Dr. Martland’s numerous 
papers on diseases from radioactive products have 
been issued in book form by the Atomic Energy Com- 
mission. 


Harold L. Mitchell, director of the Southern Forest 
Experiment Station in New Orleans, has been ap- 
pointed chief of the Division of Silvicultural Rela- 
tions at the U.S. Forest Products Laboratory in 
Madison, Wis. The Laboratory is a research unit of 
the Forest Service, U.S. Department of Agriculture. 


At its autumn meeting, the National Academy of 
Sciences voted to award the Daniel Giraud Elliot 
Medal for the year 1950 to Raymond Carroll Osburn 
of the Haneock Foundation, University of Southern 
California. The medal is given annually in recognition 
of meritorious accomplishment in zoology or paleon- 
tology, and Dr. Osburn is being honored for his work 
entitled Bryozoa of the Pacific Coast of America Part 
I, Cheilostomata-Anasca. Presentation of the medal 
and accompanying honorarium will be made in Wash- 
ington at the 91st annual meeting of the Academy in 
April. 


Wesley T. Pommerenke, associate professor of 
obstetrics and gynecology at the University of Roch- 
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ester School of Medicine and Dentistry, is spending a 
sabbatical year working under the auspices of the 
Unitarian Service Committee. Having given several 
lectures at the American University in Beirut, at the 
end of January Dr. Pommerenke proceeded to the 
Medical School of the University of Madras, India, 
where he will stay for three months as a visiting pro- 
fessor. He will spend another three months at the 
Medical School of Keio University in Japan. 


Charles G. Wilder, formerly director of the Kansas 
City Museum Association, has been named chairman 
of the Exhibits Division of the Oak Ridge Institute 
of Nuclear Studies. His new responsibilities include 
the American Museum of Atomic Energy and the ex- 
tensive traveling exhibit program of the Institute. Mr. 
Wilder replaces David L. DeJarnette, who resigned on 
Oct. 1 to become archeologist-in-charge for Mound 
State Monument in Alabama. 


New additions to the faculty of Lebanon Valley 
College, Annville, Pa., are Francis H. Wilson, formerly 
head of the Biclogy Department at Champlain Col- 
lege (N.Y.), who has been named professor of biology; 
and Barnard H. Bissinger, previously of Michigan State 
College, who has been appointed associate professor 
and head of the Department of Mathematies. 


Education 


The University of Maryland announces the offerings 
of the Institute of Acarology for the Summer Session, 
1954, from June 21 to July 10. Since the inception of 
this program at Duke University in 1951, it has pro- 
vided a unique opportunity for entomologists, parasi- 
tologists, and zoologists to learn about mites and ticks. 
In line with the recent important discoveries of the 
role of the Acarina in the fields of public health and 
agriculture, the program now has been expanded to 
be of greater service by inereasing the facilities, the 
staff, and by the participation of investigators from 
nearby institutions. The staff this year consists of 
Edward W. Baker, U. S. Department of Agriculture; 
Joseph H. Camin, Chicago Academy of Sciences; R. 
W. Strandtmann, Texas Technological College; and 
George Anastos, Flora Gorirossi, and G. W. Wharton, 
of the University of Maryland. Further information 
ean be obtained from G. W. Wharton, Department of 
Zoology, University of Maryland, College Park, Md. 


Establishment of a Law-Medicine Center to help 
improve the administration of justice through more 
effective use of medical science has been announced 
by Western Reserve University and the coroner’s office 
of Cuyahoga County. In addition to Western Reserve's 
law school and the county coroner's laboratory, facili- 
ties available for the Law-Medicine Center will include 
those of the Western Reserve School of Medicine, In- 
stitute of Pathology, and science departments, and the 
resources of Case Institute of Technology. The im- 
portance of the relation of medicine to law is demon- 
strated by the fact that two of every three cases which 
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reach the Ohio appellate courts involve a medical 
issue. 


Franz Moewus, Privatdozent, University of Heidel- 
berg, and currently research associate in the Depart- 
ment of Zoology, Columbia University, will be a mem- 
ber of the staff of the summer course in marine botany 
(phyeology) at the Marine Biological Laboratory, 
Woods Hole. Harold C. Bold of Vanderbilt University, 
Richard C. Starr of Indiana University, and Ruth 
Patrick of the Academy of Natural Sciences, Phila- 
delphia, are also members of the instructional staff. 
The course is scheduled to run from June 15 through 
July 24. 

In addition, Hewson Swift of the University of 
Chicago, for many years director of the Laboratory, 
has been appointed to the Frank R. Lillie Memorial 
Fellowship for this next summer. 


Grants and Fellowships 


The Seripps Metabolic Clinic has established a post- 
doctoral fellowship to be known as the Charles Wil- 
lard Stimson Fellowship in Biochemistry. It will be 
available on a yearly basis to investigators interested 
in intermediary metabolism, particularly carbohydrate 
and fat metabolism. The stipend is $5000 per year. 
Those interested should send applications to The 
‘Seripps Metabolie Clinic, La Jolla, Calif. 


A $2500 fellowship in chemical engineering has 
been established at Tulane University by the Dow 
Company of Midland, Mich. It will be available to a 
graduate student who will be selected by the faculty 
of the Department of Chemical Engineering. Estab- 
lishment of the fellowship is part of the Dow Com- 
pany’s program to promote scholarship in chemistry 
and chemical engineering in colleges and universities 
throughout the United States. 


Nominations are invited for the third Kimble 
Methodology Research Award, which will be presented 
in October through the generosity of the Kimble 
Glassware Division of Owens-Illinois Co. The award, 
consisting of $500 and a suitably inscribed plaque, is 
administered by committees of the Conference of 
State and Provincial Public Health Laboratory Di- 
rectors. For detailed information and nomination 
bianks write Alfred S. Lazarus, School of Medicine, 
University of Washington, Seattle 5, Wash. 


The Rockefeller Foundation listed the following 
scientific grants in the report for the fourth quarter 
of 1953: 


California Institute of Technology. Continuation of long- 
term aid to experimental biology, $1,500,000. 

Food Research Institute, Stanford University. Contribution 
of support to basic research in food production, distribution, 
and consumption, $500,000. 

Cornell University Medical College. V. du Vigneaud, Dept. 
of Biochemistry. Biochemical research concerned with the 
sulphur-containing amino acids, polypeptides, and hormones, 
7 yr, $150,000. 

University of Wisconsin. Research in biochemistry, $200,- 
000. 
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University of Sio Paulo, Brazil. Faculty of Philosophy, 
Sciences, and Letters. Experimental biology, 3 yr, $45,000. 

University of Sio Paulo. Faculty of Veterinary Medicine. 
Animal climatology, 3 yr, $30,000. 

University of Sio Paulo. Faculty of Medicine at Riberiraio 
Preto. Research in biochemistry, histology, embryology, and 
parasitology, 3 yr, $50,000. 

University of Rio Grande #to Sul, Brazil.-Faculty of Philos- 
ophy. Equipment for research in genetics, botany, and 
paleontology, 3 yr, $50,000. 

University of Rio Grande do Sul. School of Agronomy and 
Veterinary Medicine. Equipment and library materials, 2 yr, 

25,000. 

Virus research stations in Trinidad, South Africa, India, 
and Egypt. Continuation of Foundation virus research pro- 
gram, $300,000. 

Agriculture program of Government of Mexico and the 
Foundation. Continuation of support of research and train- 
ing, $175,750. 

Mexican food production program. Research and training, 
$100,000. 

Colombian agricultural improvement program. Research and 
training, $140,000. 

Central American Corn Improvement Program. Establish- 
ment of program and technical assistance, $30,000. 

Tennessee Department of Public Health. Tuberculosis 
study in Williamson County, $21,000. 

Stanford University. E. L. Tatum, Survey of European 
trends in microbiology, genetics, and biochemistry, $2300. 

University of Hawaii. Equipment for research in marine 
biology, $10,000. 

University of Hawaii. Three-month examination by agri- 
cultural scientist of program of College of Agriculture, 
$3000. 

University of California. N. T. Mirov, Forest Experiment 
Station. Research, $7300. 

University of California. W. C. Snyder, Dept. of Plant 
Pathology. Visit to European research centers, $5000. 

University of Illinois. Neuropsychiatric Institute. Pur- 
chase of portable x-ray unit, $4000. 

Vanderbilt University, Dept. of Pediatrics. Exchange of 
senior assistants with Karolinska Institute, Stockholm, 8 yr, 
$3000. 

University .of Pittsburgh. H. S. Belding, Graduate School 
of Public Health. Visit to European centers of environmental 
physiology, $2300. 

Tufts College. C. C. Roys, Dept. of Biology. Year's stay at 
Univ. of Sio Paulo, $2100. 

American Psychological Association. Planning of confer- 
ence on the evolution of behavior, $1000. 

Cornell University. F. 8. Anthony, Dept. of Agronomy. 
Visit to agricultural research centers in U.S., $500 

University of Bristol, England. J. M. Yoffey, Dept. of Anat- 
omy. Experimental histology and physiology, $6200. 

University of Leeds, England. F. S. Dainton, Dept. of 
Chemistry. Radiation chemistry, $5000. 

University of Cambridge, England. M. 
erystallography of proteins, $4000. 

University of Oxford, England. E. K. Woodford, Dept. of 
Agriculture. Ninety-day visit to agricultural research centers 
in U.S., $2500. 

St. Bartholomew's Hospital Medical School, England. H. 
Lehmann, Dept. of Pathology. Visit to sicklemia research 
centers in U.S. and Canada, $2505. 

Ministry of Labor and National Service, England. J. H. 
F. Smith, Factory Dept. Visit to industrial hygiene depart- 
ments in the U.S., $2350. 

Ministry of Labor and National Service, England. R. 
Murray, Factory Dept. Visit to occupational health and in- 
dustrial hygiene centers in U.S. and Canada, $2350. 

University College, England. Dept. of Botany. Research in 
plant physiology, $3000, 

Ministry of Works, England. G. L. Ackers. Visit to centers 
of public health engineering in U.S. and Canada, $2150. 

University of London, England. A. V. Hill. Attendance at 
scientific conferences and visits to biophysical research 
centers in U.S., $2100. 

University of Oxford, England. D. D. Woods, Dept. of 
Microbiology. Equipment, $1800. 

Institute of Biology, London. Travel expenses of American 
delegate to symposium, $700. 

Collége de France, Paris. J. Roche. Research in biochemis- 
try, 2 yr, $15,000. 

University of Marseilles. Laboratory of Biological Chemis- 
try. Equipment, $6000. 


Perutz, X-ray 


ScreNcE, Vol. 119 


‘| 
of 
He 
Acad 
Ur 
chem 
Ur 
=| Biok 
U1 
Zool 
St 
Bio 
Ui 
of G 
tute 
e 
des 
sear 
U 
Med 
Vv 
J 
expt 
K 
T 
Equ 
Equ 
I 
Che 
$54 
I 
G 
mut 
Cul 
can I 
res¢ 
H. 
foo 
tut 
J 
Te 
lit 
anc 
1 
iy Fas 
ero 
Bic 
me 
Eq 
duc 
Ins 
me 
tu 
M: 


University of Bordeaux, Franee. R. Castaing, Laboratory 
of Cardiology. Equipment, $1200. 

Health Authority of Hamburg, Germany. H. Harmsen, 
Academy of Public Health. Teaching program, 5 yr, $35,000. 

University of Athens, Greece. L. Zervas. Research in bio- 
chemistry, $3000. 

University of Rome, Italy. A. Rossi-Fanelli, Institute of 
Biological Chemistry. Research in biochemistry, $7500. 

University of Padua, Italy. U. D’Ancona, Institute of 
Zoology and Comparative Anatomy. Equipment, $5000. 

State University of Utrecht, Netherlands. J. B. Thomas, 
Biophysics Research Group. Visit to U.S., $2350. 

University of Wageningen, Netherlands, C. J. P. Spruit, 
Dept. of Plant Pathology. Extension of visit to U.S., $1200. 

University of Geneva, Switzerland. F. Chodat, Institute 
of General Botany. Research in plant biochemistry, $2000. 

University of Zurich, Switzerland. M. Viscontini. Insti- 
tute of Chemistry. Visit to enzyme chemistry research cen- 
ters in England, $700. é 

University of Geneva, Switzerland. B. Inhelder, Institut 
des Sciences de l'Education. Visit to child psychology re- 
search centers in U.S. and Canada, $2550. 

University of Alexandria, Egypt. M. A. Abbasy. Faculty of 
Medicine. Visit to preventive medicine centers in England, 
Puerto Rico, Canada, and U.S., $2900. 

Virus Research Institute, Entebbe, Uganda. P. J. Mason. 
Visit to virus research centers in U.S., $2200. 

University College, Nigeria, West Africa. Equipment and 
expenses for field visits, $10,000. 

King George's Medical College, Lucknow, India. Equipment 
for Pharmacology Department, 3 yr, $7500. 

Trivandrum School of Nursing, India. L. A. 
Equipment, $7500. 

Medical College, Indore, India. R. P. Singh, Anatomy Dept. 
Equipment, $5000. 

University of Bombay, India. A. Sreenivasan, Dept. of 
Chemical Technology. Equipment for research in biochemistry, 
$5400. 

Indian Institute of Science, Bangalore, India. J. Ganguly. 
Equipment for research in biochemistry, $5600. 

Government General Hospital, Madras, India. B. Rama- 
murthi. Neurosurgery Unit. Equipment, $2000. 

Indian Cancer Research Center, K. J. Ranadive, Tissue 
Culture Laboratory. Equipment, $2300. 

Indian Council of Medical Research, Coonoor, South India. 
C. Gopalan, Nutrition Research Institute. Visit to nutrition 
research centers in U.S. and Canada, $950. 

Indian Council of Medical Research, B. K. Anand, Lady 
Hardinge Medical College, Delhi. Equipment, $950. 

University of Adelaide, South Australia. P. M. Nossal. 
Equipment for research in biochemistry, $3000. 

Tokugawa Institute for Biological Research, Tokyo, Japan. 
H. Tamiya. Mass cultivation of microorganisms for human 
food, $25,000. 

Nagoya University, Japan. T. Yamada, Biological Insti- 
tute. Research in embryology, $10,000. 

Japanese Red Cross Central Hospital School of Nursing. 
Teaching aids and equipment, $8200. 

Japanese Nursing Association, Tokyo. 
library supplies, $4685. 

Ochanomizu Wnhiversity, Tokyo. K. Anno. Equipment for 
research in biochemistry, $3000. 

Provincial Government of Taiwan, Taipeh, Formosa. Y. 
Ching, Dept. of Education. Visit to study school health work 
and health education in U.S., $4550. 

University of Buenos Aires, Argentina. M. Reichard, 
Faculty of Agronomy and Veterinary Medicine. Visit to wind 
eroded areas in U.S., $1125. 

University of Minas Gerais, Brazil. J. B. Vianna, Dept. of 
Biochemistry, Faculty of Medicine. Equipment, $10,000. 

Araraquara Rural Health Training Center, Brazil, Equip- 
ment, 2yr, $10,000. 

University of Bahia, Brazil. J. Novis, Dept. of Physiology. 
Equipment, $9000. 

Secretariat of Agriculture, Industry, and Commerce, Rio 
Grande do Sul, Brazil. Equipment for Dept. of Animal .Pro- 
duction, $5000. 

State Secretariat of Agriculture, Bahia, Brazil. F. J. Alice, 
Institute of Biology. Foot-and-mouth disease and other virus 
investigations, $4700. 

Institute Agronémico, Campinas, Brazil. O. Bacchi. Equip- 
ment for the seed laboratory, $4500. 

Rural University, Belo Horizonte, Brazil. J. F. Braga and 
L. M. Magalhaes. Visit to Latin American centers of agricul- 
tural education and research, $3800. 

University of Brazil, Rio de Janeiro. H. Meyer, Institute 


Johnson. 


Equipment and 
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of Biophysics. Study of electron microscopy in U.S., $1080_ 

University of Sio Paulo, Brazil. Institute of Oceanography. 
Equipment for development of marine resources, $9150. 

University of Sio Paulo. P. Sawaya. Visit to Latin Ameri- 
can centers of research on marine resources and experimental 
biology, $2650. 

University of Sio Paulo. Equipment for use of the Second 
Pan-American Congress of Agronomy, $2000. 

University of Sao Paulo. E. Malavolta, Escola Superior 
de Agricultura, Piricicaba. Equipment for research in plant 
nutrition, $2800. 

University of Sio Paulo. H. Rothschild, Dept. of Histology 
and Embryology. Equipment for research in protein chemis- 
try, $800. 

University of Sio Paulo. J. S. Veiga, Faculty of Veterinary 
Medicine. Visit to animal climatology centers in U.S., $715. 

Ministry of Agriculture, Santiago, Chile. Equipment for 
LaCruz Insectarium, $10,000. 

Ministry of Agriculture, Santiago, Chile. I. Tagle, Institute 
of Veterinary Investigations. Livestock parasitology, $10,000. 

Ministry of Agriculture, Santiago, Chile. I. Tagle, Institute 
of Veterinary Investigations. Visit to parasitology research 
centers in Latin America and the U.S., $2850. 

Bacteriological Iastitute of Chile, Santiago, E. Gallardo. 
Equipment for research in poultry pathology, $7200. 

University of Chile, Santiago. P. Yanez, Marine Biological 
Laboratory. Equipment for research on problems of marine 
resources, $10,000. 

University of Chile, Santiago. D. Brncic, Institute of Biol- 
ogy. Population genetics, $5100. 

University of Chile, Santiago. I. Matte, Psychiatric. Insti- 
tute. Visit to psychiatric centers in U.S. and Canada, $3312. 

Rural Health and Nutrition Service, San Felipe, Chile. 
Equipment, $1000. 

Colombian Agricultural Program Operating expenses of 
Maize Collection Center, Medellin, $7500. 

Colombian Agricultural Program. International exchange 
of information, materials, and personnel, $5000. 

Ministry of Agriculture, Bogoté, Colombia. A. Chary. Visit 
to agricultural education, research, and extension centers im 
the U.S., $2200. 

Endemic Disease Control Service, Dominican Republic. 
Continuing grant, $2000. 

Mexican Agricultural Program. Operating expenses of 
Maize Collection Center, Chapingo, $7500. 

College of Agriculture “Antonio Narro,” Saltillo, Mexico. 
L. M. Medina. Visit to Latin American agricultural, educa- 
tional, and research centers, $2000. 

University College of the West Indies, Jamaica. G. Bras, 
Dept., of Anatomy. Visit to departments of physiology and 
pathological anatomy in U.S., $1900. 


in the Laboratories 


The American Can Company has purchased land in 
Barrington, Ill, for a large laboratory for food and 
container research. The proposed one-story research 
center would house a staff of 107 scientific and techni- 
cal personnel and more than 30 other employees. Spe- 
cial hot and cold rooms, where climatic conditions 
from the tropies to the arctic could be simulated, 
would permit the test storage of every type of prod- 
uct. 


The American Instrument Co. of Silver Spring, Md., 
has erected a 40,000-ft? plant at Savage, Md. This 
brings to six the number of plants owned and operated 
by the company. 


Acquisition of the American Polymer Corporation 
of Peabody, Mass., has been announced by the Borden 
Company. The move is in line with the Borden Chemi- 
eal Division’s policy of expansion in the field of basic 
chemicals. The acquisition includes American Polymer 
plants in Illiopolis, Ill., Montreal, Canada, and Sao 
Paulo, Brazil. All these plants produce resin emulsions 
and solutions of various types from a number of base 
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monomers. American Polymer does not produce end 
products, but sells to manufacturers of adhesives, tex- 
tile chemicals, sizings, paints, and similar items. 


The Du Pont Company has announced construction 
of a $3,000,000 laboratory in Wilmington to expand 
the present capacity of its Polychemicals Department 
to provide sales and engineering services to customers 
in the plastics and other industries. The laboratory will 
have the most modern equipment available for de- 
veloping technical data on the use and processing of 
Polychemicals Department products. Its facilities for 
providing engineering services, especially in the plas- 
tics field, will be several times those of the present labo- 
ratory at Arlington, N.J., which the new building will 
replace. 


Research to end the nation’s serious surplus of 
animal fats that totaled 700,000,000:lb in 1952 is 
being sponsored by the U.S. Department of Agricul- 
ture and the Association of American Soap and 
Glycerine Producers. The Association has given the 
Department of Agriculture funds for two scientists to 
devote full time to research for new uses of animal 
and other agricultural fats. The work will be done at 
the Eastern Regional Research Laboratory in Phila- 
delphia. The fat surplus is largely caused by an in- 
creased demand for meat and a drop in the quantity 
of soap produced, owing to the use of synthetic deter- 
“gents. The consumption of fats is up only 11 percent 
since World War II, while production of meat and 
all fats has risen by 50 percent. 

The research project will fit into government’s pro- 
gram of finding new uses for agricultural fats. Mar- 
kets for fats have already been developed in the manu- 
facture of some plastics, hot-dip tinning processes, 
synthetic rubber production, and animal feeds. The 
new fellowships will employ a postdoctoral scientist 
and a graduate student to work as an assistant. Sti- 
pends will be approximately $6000 and $4000 for one 
year. The program will run for an indefinite period 
of time. 


Tentative plans for the construction of a large 
electronics engineering and research laboratory in 
Wayland, Mass., have been announced by the Raytheon 
Manufacturing Company, Waltham, Mass. 


Rhodia, Inc., of New York City has started opera- 
tions at its new aromatic chemicals plant in Paterson, 


NJ. 


Setting a precedent in commercial laboratory prac- 
tice, Truesdail Laboratories, Inc., Los Angeles, has 
established a research advisory board of well-known 
scientists. It will help guide procedures and evaluate 
results of research projects under way for the firm’s 
clients. The advisory board consists of: Arie J. 
Haagen-Smit, California Institute of Technology; 
Clinton H. Thienes, Huntington Memorial Hospital, 
Pasadena; Arthur W. Adamson, University of South- 
ern California; Don M. Yost, California Institute of 
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Technology; and William G. Young, University of 
California at Los Angeles. The new arrangement is 
expected to be mutually advantageous. The board will 
have an opportunity to help tackle everyday indus- 
trial problems, and industry will receive the services 
of experts that it might mot be able to have otherwise. 


The Waldemar Medical Research Foundation, Inc., 
has moved its laboratory from 16 Clinton St., Brook- 
lyn to 16 Sintsink Drive East, Port Washington, N.Y. 


Engineering and office personnel have moved into 
the new plant of the Westinghouse Atomie Equipment 
Department. Located in Harmar Township, Pa., the 


-plant is part of the Westinghouse Atomic Power Divi- 


sion which is building the atomic submarine engine 
for the U.S.S. Nautilus and is developing the first 
civilian atomic power plant. This new plant will pro- 
duce component parts and accessories for atomic 
power plants and represents an initial investment of 
$2,000,000 by the Westinghouse Electric Corporation. 


Meetings and Elections 


An Advisory Committee in Physiological Psychology 
to the Office of Naval Research has been organ- 
ized as the fifth such committee under auspices of the 
American Institute of Biological Seiences. W. J. 
Brogden of the University of Wisconsin is chairman 
of this committee. Other members are: Clarence Gra- 
ham, Columbia University; D. O. Hebb, MeGill Uni- 
versity; Wilden A. Munson, Bell Telephone Labora- 
tories, Inc.; and Carl Pfaffmann, Brown University. 
The first meeting of the committee was held at the 
Harvard Psycho-Acoustie Laboratory, Cambridge, 
Mass., on Dee. 4-5, 1953. At present the Physiological 
Psychology Branch of ONR supervises 52 contracts at 
32 universities in 21 states. 


Officers of the Association of Southeastern Biologists 
are: pres., Bruce D. Reynolds, University of Virginia; 
v. pres., Alvin D. Beatty, Emory University; sec., 
Mary Esther Gaulden, Oak Ridge National Labora- 
tory; treas., J. Paul Reynolds, Florida State Univer- 
sity. The president-elect is H. R. Totten, University 
of North Carolina. 


The International Committee on Group Psycho- 
therapy has organized the First International Congress 
on Group Psychotherapy, to be held in Toronto, Can- 
ada, in connection with the Fifth International Con- 
gress on Mental Health next August. The conference 
will promote the exchange of information and inten- 
sify personal contact between workers in mental 
health and allied professions throughout the world. A 
series of meetings has been arranged. Papers and sym- 
posia will deal with group psychotherapy and group 
studies in the areas of family relations and the na- 
tional and international communities. 

Therapeutic work with children and parents, ado- 
lescents and the aged, addicts and delinquents will be 
presented. The use of groups in education, industry, 
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government, and with different ethnic groups are 
among the subjects for panel discussions. There will 
also be discussion groups dealing with various aspects 
of group psychotherapy and group studies during the 
week of Aug. 16. 

Representatives of 23 nations are participating in 
the organization of the Congress. Wilfred C. Hulse 
and Welman J. Warner are chairmen, J. L. Moreno 
and §. R. Slavson are conSulting chairmen. For full 
details write to International Congress on Group 
Psychotherapy, Room 916, 1790 Broadway, New 
York 19. 


The 1954 National Telemetering Conference under 
the joint sponsorship of the Institute of Radio En- 
gineers, the American Institute of Electrical Engi- 
neers, the Institute of the Aeronautical Sciences, and 
the Instrument Society of America will be held at 
the Hotel Morrison in Chicago, May 24-26. This year’s 
meeting promises to provide subject matter of wider 
scope and deeper interest as a result of a considerable 
amount of missile telemetering and remote control 
information recently developed. 

W. J. Mayo-Wells of the Applied Physics Labo- 
ratory of Johns Hopkins University is chairman of 
this’ year’s meeting. Charles Doersam, formerly of the 
Office of Naval Research and now with Sperry is pro- 
gram chairman. Mr. Kipling Adams of the General 
Radio Company is in charge of local arrangements 
and serves as vice chairman. 


The Society of Exploration Geophysicists has elected 
the following officers for 1954-55: pres., Paul L. 
Lyons, Anchor Petroleum Co., Tulsa, Okla.; v. pres., 
Roy F. Bennett, Sohio Petroleum Co., Oklahoma City, 
Okia.; see.-treas.. Hugh M. Thralls, Seismograph 
Service Corp., Tulsa, Okla. 


A Soil Microbiology Conference will be held at 
Purdue University, June 21-24. It will be sponsored 
by The American Society of Agronomy, The Soil 
Science Society of America, and Purdue University. 
Reservations may be made direct through the Union 
Club, Purdue Memorial Union, West Lafayette, Ind. 
The 214-day meeting will feature papers on the place 
of soil microbiology in soil science and the contribu- 
tions that microbiology may make towards the solution 
of agronomic problems. 


Representatives from more than fifty nations will 
attend the Third International Gerontological Con- 
gress to be held in London, July 19-23, Tentative 
plans call for the meeting to be divided into three 
sections: Biologieal, Clinical, and Sociological. Some 
of the problems to be considered in the biological 
section include nutrition, metabolism and aging, 
changes in the nervous system associated with aging, 
hormonal age changes and histological changes in 
endocrine organs with age, the effects of aging in 
the female generative organs, and degenerative vas- 
cular disease. Such subjects as arthritis and allied con- 
ditions, endocrinology and old age, neurological dis- 
orders, and surgery in the aged and aging patients 


March 5, 1954. 


will highlight the clinical section. The sociological 
section will be concerned with adult education and 
counselling, a critique of surveys, employment and 
personnel practices, recreation, housing, pensions and 
health insurance, and biometric studies of the popula- 
tion structure in the various countries. 

According to recent information provided by the 
British Organizing Committee, the British Minister 
of Health will address the opening session of the 
Congress. Abstracts of papers to be presented are 
being received by Dr. Wm. B. Kountz, Chairman of 
the American Committee on Cooperation, 660 8S. 
Kingshighway, St. Louis 10, Mo. Convoys, Ltd., has 
been named the official travel agent for the Congress 
and all Americans planning to attend are urged to 
make their reservations through Mrs. Viola Kelly, 
International Association of Gerontology, 660 8. 
Kingshighway, St. Louis 10, Mo. 


Miscellaneous 


The following chemicals are wanted by the Registry 
of Rare Chemicals, Armour Research Foundation of 
Illinois Institute of Technology, 35 W. 33 St., Chi- 
eago 16: tungsten hexacarbonyl; triethyl phosphine; 
mesoxalie acid hydrate; beta-chlorolactie acid; 3,3,3- 
trifluoro-l-propene; 2,5-dimethylfuran; dithiohydro- 
quinone; n-dodecanesulfonie acid; neopentyl aleo- 
hol; 3-hydroxymethyl-2,4-pentanediol; tetrachloroh'- 
droquinone diacetate; 2-nitro-4,5-dimethylaniline; 3- 
pyridinesulfonamide; glycidie acid; nathphalene-2,1- 
diazo-oxide; 9-decenoic acid; dimethyl diglycollate; 
disodium methylarsinate; stachyose; 3-hydroxykyn- 
urenine, 


Continuous cores of more than 5700 feet of unmeta- 
morphosed sedimentary strata from the George Vasen 
Fee Well No. 1, Stone County, Miss., the world’s third 
deepest boring, are described in a recent Geological 
Survey circular. The Vasen test is situated less than 
50 miles north of the Gulf of Mexico on the regional 
subsurface structure commonly called the Wiggins 
anticline. The test was started in 1946, and in 1951 
drilling operations at the well were terminated in rock- 
salt at the total depth of 20,450 feet. The information 
obtained from the cores in the test well helps to clarify 
questions about the stratigraphy of the Jurassic rocks 
of the Gulf Coastal Plain and will aid future oil pros- 
pecting in the southern States. Copies of the report, 
which is published as Cireular 298, “The cored section 
in George Vasen’s Fee Well No. 1, Stone County, 
Mississippi,” by Paul L. Applin and Esther R. Applin, 
may be obtained without charge upon application to 
the Chief of Distribution, Geological Survey, Wash- 
ington 25, D.C. 


The Mellon Institute of Industrial Research has an- 
nounced the availability, free, of Bibliographie Bul- 
letin No. 7 entitled Zein: An Annotated Bibliogra- 
phy, 1891-1953, by Dorothy M. Rathmann. Requests 
for this publication should be addressed to the Mellon 
Institute, 4400 Fifth Ave., Pittsburgh 13, Pa. 
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Technical Papers 


Preliminary Studies on the Use of a 
Specific Sound to Repel Starlings 
(Sturnus vulgaris) from 
Objectionable Roosts* 


Hubert Frings and Joseph Jumber 


Department of Zoology and Entomology, 
The Pennsylvania State University, State College 


Starlings, pigeons, and occasionally other birds may 
become pests by roosting in large numbers on build- 
ings or in trees in residential areas. Many methods 
have been tried to rid infested premises (1), but none 
has proved generally satisfactory. We therefore in- 
stituted a study of the habits of the European star- 
ling, hoping to find better means to eliminate objec- 
tionable roosts. 

Starlings were collected at night during the winter 
in barns near State College, Pa. When the birds were 
held by the legs or wings, they emitted a piercing 
shriek. This “distress call” caused other starlings to 
fly out of the barns immediately, even in the dark, 
and they did not return, even after some months. 

This suggested that a recorded distress call might 
be used as a repellent. Accordingly, wild starlings were 
induced to give distress calls by holding their legs 
and shaking them roughly. The calls were recorded 
with a tape recorder (Pentron, Model 9T-3C). About 
20 see of the call of each bird were recorded and from 
these a continuous hour-long tape recording was made. 

The first tests with this sound were made in State 
College, where the midsummer roost along one street 
for about 14 mi and on adjacent side streets for about 
50 yd was oceupied by about 20,000 starlings. When 
the distress call was broadcast to the starlings in 4 
trees in this area, with the loud speaker of the tape 
recorder, the trees were cleared in 2 nights. When de- 
livered to birds in other trees through 2 speakers of a 
stationary public address system for 3 nights, 10 trees 
were cleared, These remained free of starlings, al- 
though the trees around them were heavily infested. 

The sound was applied intermittently for about 30 
min before and after sunset, as the birds came into the 
trees to roost. Whenever the trees were cleared, the 
sound was discontinued and resumed only when the 
birds tried to return. The object was to have the trees 
as free of birds as possible at nightfall. They thus 
remained nearly free of birds all night, because star- 
lings do not ordinarily fly in the dark. 

These successes induced us to try the repellent on a 
bigger scale. A distance of two blocks was chosen on 
the street with the main roost and one block on a 

2 Authorized for publication as Paper No. 1839 in the 
Journal Series of The Pennsylvania Agricultural Experiment 
Station. This work was financed in part by the U.S. Air Force 
Materiel Command, Wright-Patterson Air Force Base, Day- 
ton, Ohio, under Contract No. AF-33(088)-786. Grateful 


acknowledgment is hereby expressed to those persons who 
lent us equipment or aided in the tests. 
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street joining this. A sound truck with the tape re- 
corder driving a 30-w amplifier and 2 horns was used 
and treatment was as béfore. Within 4 nights (Aug. 
25-28) the treated areas was cleared and remained 
clear until a later experiment, even though many star- 
lings were present all around. 

We next tried to clear a whole town (Millheim, Pa., 
population about 1500) of its infesting starlings. 
There were 10,000—12,000 birds in 2 main roosting 
areas. Two sound trucks were used, and the operation 
was directed by an observer on a building. After 3 
nights of treatment (Aug. 31-Sept. 2), starting as the 
first birds entered the trees and concluding at night- 
fall, fewer than 100 birds remained in town. These 
were harassed for 2 more nights, and the test was dis- 
continued. These few starlings returned the night after 
the last treatment, but not the following night. The 
town remained free of starlings until the birds left 
the area for the winter, about Oct. 20. Usually this 
town is infested until then. 

We next attempted in State College to clear the 
roosting area in which 3 blocks had previously been 
treated. With only one sound truck, this whole area 
was cleared in 4 nights (Sept. 5, 7-9) and remained 
so until fall migration, about Oct. 20. 

The clearance of all State College, an area of ap- 
proximately 3 square miles with many trees, was at- 
tempted later (Sept. 28-30), with 2 sound trucks. At 
this time, there were 10,000-—12,000 starlings in 2 major 
roosts and 2 minor roosts. Treatment was as before— 
one truck gave particular attention to the major roosts 
and the second truck to the minor roosts and the roosts 
which started as the birds were driven from other 
places. After 3 nights of treatment, about 114 hr each 
night with the sound applied about 75 percent of the 
time, only about 200 starlings remained in this large 
area in 3 isolated roosts, no longer pests. This town 
likewise remained clear until fall migration. 

The distress call is distinctly sonic; in fact, our 
sound equipment does not handle over 10,000 ey/see. 
The intensity at which it must be broadcast on the 
ground to penetrate a leafy canopy is rather high, 
about 120 db at 1 m from the-herns. When the tape 
recorder alone is used, however, as in the first tests 
against birds more than 10 m away, the peak-free field 
sound pressure at that distance is only about 85 db. It 
is disturbing to man if heard near the horns, but is 
not troublesome when directed upward through mobile 
speakers. 

The distress call seems to be quite species specific. 
The call of the starling does not effectively repel com- 
mon grackles (Quisealus quiscula) or American robins 
(Turdus migratorius). Furthermore, starlings which 
have been in captivity for some time usually do not 
emit the eall, or emit a variant which sounds like the 
cawing of a crow and is relatively ineffective against 
roosting birds. 

Trees from which starlings have been frightened are 
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avoided even by birds driven from other places. These 
birds fly toward the trees as if to settle, but veer off 
before alighting, as though there were some warning 
odor on the trees. This may seem strange in view of 
the prevalent opinion that birds lack olfactory sensi- 
tivity, but this opinion may not be correct (2, 3). 

The use of a distress call or alarm call as a repellent 
may not be entirely new, but the method of applica- 
tion seems to be. Shooting at starlings drives them 
away if consistently continued (1), but this is expen- 
sive, dangerous, and harmful to protected species. It 
is certainly the sound that repels the birds, and re- 
cording with subsequent rebroadcast would obviate 
these difficulties. 

If the general principle proves valid, it may be 
possible to repel other birds from objectionable roosts 
or from molested crops by using their distress calls. It 
might also be possible to use similar means to repel 
rodents or other mammals, or even insects such as 
moths (4), if ultrasonic frequencies are recorded and 
broadcast. 

As far as starlings are concerned, this report must 
be considered as preliminary. Tests must be made in 
large cities, and the best times and methods of appli- 
cation must be determined. These studies indicate a 
lasting effect following the treatments, but only time 
will tell how lasting. Finally, much further work is 
needed on the habits of starlings and other pests, for 
this knowledge is the key to ultimate success in con- 
trolling them. 
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Current Volcanic Activity in 
Katmai National Monument 


Ernest H. Mulier, Werner Juhle,* 
and Henry W. Coulter 


U. S. Geological Survey, in cooperation with the 
Katmai Project, National Park Service, Washington, D. C. 


The combination of geological and meteorological 
cireumstances which on July 9, 1953, caused a 14-in. 
layer of voleaniec ash to be deposited on the city of 
Anchorage (1, 2) foeused popular attention on vol- 
eanic activity at the northern end of the Aleutian 
Range. The daily routine of a city of 50,000 popula- 
tion was unbalanced, the power and water supplies 
were partly disrupted, and air traffic was temporarily 
halted at three of the nation’s busiest fields by a single, 
relatively minor volcanic eruption. This incident served 
to point up the timeliness of the National Park Serv- 
ice’s emphasis on voleanology in investigations in 
Katmai National Monument during the summer of 

2 Deceased. 
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1953 and the pertinence of the extended studies in the 
Aleutian Range by the Geological Survey’s Voleano 
Investigations Unit (3). 

Within the limits ef the Monument are 15 recently 
active voleanoes. The spectacular activity in February 
of one of these, Mount Trident, has subsided to slow 
extrusion of very viscous blocky lava, accompanied 
by steady vigorous steaming. Six other voleanoes, Mar- 
tin, Mageik, Novarupta, Knife Peak, Kukak, and 
Douglas, steamed with varying degrees of intensity 
during the summer of 1953. 

Air photographs taken in July, 1951, showed Mount 
Trident, an eroded voleano without historical record 
of previous eruption (4), to be steaming from a vent 
at an altitude of approximately 3600 ft, southwest of 
its middle peak. On February 15, 1953, activity of this 
vent entered a violent phase that continued for sev- 
eral days with a series of explosive eruptions sending 
clouds of steam and ash to altitudes of 30,000 to 35,000 
ft. Although the voleanie clouds were not visible from 
Kodiak, they were clearly seen and photographed from 
King Salmon, 70 mi to the west-northwest. On Febru- 
ary 18 aerial observers noted a flow of viscous lava 
being extruded from the vent. During subsequent 
months the plume of steam and ash was frequently 
seen, rising a mile or two above the cone. 

On June 19 a base camp was established on Knife 
Creek near the foot of Trident Voleano. From this 
point short trips were made throughout the Monument, 
and all the major peaks were visited. 

From June to September Trident’s activity was 
marked by quiet extrusion of lava accompanied by 
steady, moderately vigorous steaming. The flow is 
dark brown and blocky on the surface, but it continues 
to steam from hot viscous lava beneath. The flow con- 
tinued to spread on the west margin, greatly increas- 
ing in volume without any evidence of abatement to- 
ward the end of the summer. Quiet steaming continues 
both from the new fumarolic area at an elevation of 
4200 ft southeast of the middle peak (5) and from a 
large fumarole several hundred feet downslope (6). 
There is no sign of lava extrusion at either fumarole, 
but marked incrustation of yellow sublimates has oc- 
eurred at the upper one. 

During June Trident’s plume of steam was visible 
on clear days from the shore of Bristol Bay, 80 mi to 
the west. Several times, with suitable winds, it spread 
far enough west to restrict visibility at King Salmon, 
and in early June traces of ash were reported on the 
vegetation 90 mi west-southwest at Egegik. On July 
12 streamers of pyroclastic material were reported 
falling from the plume near the cone. In general, 
however, the cloud consists principally of steam with 
occasional small amounts of ash. Within a radius of 
about 10 mi of the cone, an inch or more of ash from 
the February eruptions mantles late-lasting snow- 
drifts, retarding their melting to about one-fifth of 
the normal rate. 

In recent years Mount Martin, a 6050-ft peak 11 mi 
southwest of Mount Trident, has been one of the 
steadiest performers in this part of the Aleutian 
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Range. Because of Mount Martin's location, some of 
its activity has been incorrectly attributed to its larger 
neighbor to the northeast, Mount Mageik. Probably 
both the ashfall at Kukak Bay on July 22, 1951, and 
the eruptions reported as occurring simultaneously 
with Mount Trident’s activity in February, 1953, came 
from Mount Martin. During the second week of July, 
Mount Martin was observed to be steaming steadily 
and with moderate vigor, although its plume was less 
conspicuous than that of Trident. During this interval, 
only quiet steaming occurred at the crater near the 
crest of Mount Mageik. 

During July mild fumarolie activity was reported 
near the crest of Knife Peak by James Mulkern, a 
pilot with a topographic survey unit of the Army 
Corps of Engineers. This peak has no history of more 
vigorous activity. 

Kukak Voleano, which had been steaming steadily, 
emitted a single large puff of steam on July 22 accord- 
ing to the captain of the Fish and Wildlife Service’s 
ship, Dennis Wynn. At the end of July considerable 
steam was escaping from large caverns in Hook Gla- 
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cier on the flank of Kakak Voleano, possibly indicat- 
ing the position of newly activated vents. 

Activity at the northeast end of the Alaska Penin- 
sula is limited to quiet steaming from several small 
vents near a crater lake at the summit of Mount 
Douglas. 

Although Mount Katmai is at present apparently 
inactive, it retains considerable latent heat, for the 
erater lake is reported to remain unfrozen even in 
midwinter. Novarupta, a dome of viscous lava 5 mi 
southwest of Katmai Crater, continues to steam very 
mildly, but there is no evidence of the more violent 
activity suggested in early reports of the February 
eruption of Mount Trident. A system of fissures in 
arcuate arrangement around Novarupta from west to 
northeast is marked by many small fumarolie vents. 
Activity in the Valley of Ten Thousand Smokes has 
lapsed except for a few remaining fumaroles. 

Popular accounts have tended to sensationalize re- 
cent eruptions in the northern part of the Aleutian 
Range. Increased air traffic and gradual settlement of 
adjacent areas make it less probable that an eruption 
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would eseape detection today than a few decades ago. 
No activity during the course of this season or recent 
seasons has been of the order of magnitude of the ex- 
plosive eruption of Mount Katmai in June, 1912. That 
eruption partly destroyed one of the highest peaks in 
this portion of the range, created a crater 14% mi in 
maximum dimension, and ejected 25 to 50 times the 
volume of material involved in Trident’s February 
eruption (7). The greater frequency of mention of 
voleanism in this area during recent months probably 
reflects a more general awareness of the activity but 
not necessarily greater frequency or intensity of erup- 
tions. 
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Filtration of Embryo Extract 
for Tissue Cultures* 


Charity Waymouth? and Philip R. White 


Roscoe B. Jackson Memorial Laboratory, 
Bar Harbor, Maine 


The discipline commonly called “tissue culture” has 
long suffered from the apparent complexities of its 
procedures. Bryant, Earle, and Peppers have recently 
published on “The effect of ultracentrifugation and 
hyaluronidase on the filtrability of chick-embryo ex- 
tract for tissue eultures” [J. Natl. Cancer Inst. 14, 
177 (1953) ], which we wish to commend as a contri- 
bution to mass technies. We should like to note, how- 
ever, that many of the complicated procedures and the 
correspondingly expensive equipment described may 
be omitted. 

We have been using hyaluronidase-treated chick-em- 
bryo extract in the maintenance of Earle’s “strain L” 
cells for about 8 mo.® Our cultures show a uniform 
cellular increase of sufficient rapidity to require sub- 
culturing (dividing into 3-10 aliquots, usually 6) at 
about 10-day intervals. This is not the maximum pro- 
liferation rate, which is not required for maintaining 
stock cultures. 

Our procedure is as follows: We open a dozen “fer- 
tile” eggs, incubated 10 days. These will usually pro- 
vide 8-10 embryos which are collected in a small Petri 

1 Work supported by a grant from the American Cancer 
Society, made upon recommendation of the Committee on 
Growth of the National Research Council. 

2 A.C.S.-B.E.C.C. Fellow 1952-53 from the Chester Beatty 
Research Institute, London, England. 

*We are indebted to Dr. Earle for communicating to us 


information on the use of hyaluronidase for this purpose 
prior to publication. 


Mareh 5, 1954 


dish. They are then dropped into the barrel of a 20-ml 
Luer syringe. We do not use a sereen insert. The 
plunger is inserted and the tissue pulp forced into 
15-ml conieal Pyrex centrifuge tubes, allowing about 
5 ml of pulp per tube. No complex grinders are 
needed. We then add an equal quantity of Earle’s bal- 
anced salt-dextrose solution, stir thoroughly with a 
spatula or glass. rod, and place in the refrigerator at 
+5° C overnight. No freezing with CO, is required. 
The following day the extract is separated by centri- 
fuging for 10 min at about 3000 rpm. No ultracen- 
trifugation is needed. The clear supernatant is de- 
canted, and can either be used immediately in the 
preparation of nutrient (which is our usual practice), 
or ean be stored in the freezing part of the refrig- 
erator at C. 

The complete nutrient comprises 1 volume of ex- 
tract, 2 volumes of horse serum, and 7 volumes of 
balanced salt solution. About 10 mg of hyaluronidase 
are added to each 100 ml of nutrient, and the whole 
is filtered through a Selas candle of No. 03 porosity. 
We do not use a pressure filter. A water pump or 
mechanical vacuum pump is satisfactory, but the 
vacuum should be kept below 250 mm of mereury by 
use of a bleeder valve. One hundred and fifty milli- 
liters of nutrient will filter without clogging a 2-in. 
filter and with almost 100 percent yield in about 10 
min. The clear sterile filtrate is drawn off into tubes 
and either used immediately or stored at +5° C. A 
dozen eggs will usually provide about 15 ml of em- 
bryo extract (1:1) or 150 ml of complete nutrient. 
The solution has a final composition of 10 percent 
embryo extract, 20 percent horse serum, and 70 per- 
cent balanced salt solution. This is only half as eon- 
centrated for both embryo material and serum as 
recommended by Bryant et al., yet we find it entirely 
satisfactory for routine maintenance of “strain L” 
cells in 3.5-em Carrel flasks without substratum (cells 
growing directly on glass, no cellophane or clot). It 
is also to be noted that we do not “gas” the nutrient 
or the flasks with a special gas mixture. Air is quite 
satisfactory. 

In this procedure we have utilized three of the steps 
recommended by the above authors: a Luer syringe 
as a grinder, hyaluronidase as a depolymerizer, and 
filtration through the No. 03 Selas eandle. We have 
eliminated the use of a wire screen in the syringe, pre- 
liminary freezing with CO, ice, grinding in a Potter- 
Elvehjem grinder, ultracentrifugation, use of a pres- 
sure filter, and gassing of the culture flasks. The equip- 
ment needed is to be found in most laboratories. The 
procedures can be carried out by a student after a 
little instruction. We believe that the results are not 
inferior to those obtained by more complex methods. 

It is our belief that many of the difficulties encoun- 
tered by Bryant et al. have arisen from the series of 
procedures used. If one presses tissue through a 24- 
mesh wire screen, then freezes in CO, ice, and grinds 
in a Potter grinder, one obtains a suspension contain- 
ing much fine particulate matter which clogs the filter. 
It is doubtful if this excessive trituration provides any 
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greater final yield of water-soluble extract than does 
centrifuging at low speed a coarser suspension after 
standing overnight. By filtering after completion of 
the nutrient we are filtering a 1: 20 instead of a 1:1 
dilution of the substances extracted from the embryo 
tissue. This filtration can be carried out without hy- 
aluronidase, but addition of the latter speeds up the 
process enough to justify its use. 

Bryant et al. have made a notable contribution in 
elucidating many details of embryo-extract behavior. 
The simpler methods we have described produce a 
medium perfectly adequate for the maintenance of 
‘stock cultures of the cells of “strain L.” 


Received October 8, 1953. 


Hiptagenic Acid, a Toxic Component 
of Indigofera endecaphylla 


M. P. Morris, C. Pagan, and H. E. Warmke 
Federal Experiment Station, Mayaguez, Puerto Rico* 


Various species of Indigofera have been used for 
many years in the Orient as forage and cover crops. 
‘One species, Indigofera endecaphylla, Jacq. (trailing 
indigo or creeping indigo) showed great promise when 
established in Hawaii and Latin America. In Puerto 
Rico a pasture cafeteria experiment using cattle as 
test animals, showed I. endecaphylla to be outstanding 
on the basis of yield, palatability, protein content, and 
recovery after heavy grazing (7). 

Several years after Indigofera endecaphylla was 
introduced into Hawaii, it was observed that this 
legume produced severe toxic symptoms in herds of 
dairy cattle (2). These symptoms included loss of ap- 
petite, dizziness, abortion, and even death, if the cattle 
were not removed from the trailing indigo pasture. 
Extended feeding tests with guinea pigs were then 
carried out in Puerto Rico (3). These tests showed 
that guinea pigs were able to survive indefinitely (2 
yr) on a diet in which I. endecaphylla constituted the 
only green forage. The test animals maintained normal 
weight and appeared normal in every way except for 
the fact that the pregnant females invariably aborted 
during early or middle pregnancy. Feeding tests with 
chicks showed that the lethal dose for a 1-wk-old chick 
was about 5 g of dry plant material. 

In view of the outstanding agronomic characteristics 
of trailing indigo, a breeding program aimed at pro- 
ducing a nontoxie variety of trailing indigo has been 
initiated. If such a variety can be developed, it will 
constitute an important contribution to tropical agri- 
culture. 

The breeding program for trailing indigo required 
a method of analysis that would use no more than a 
single plant for each assay. Because individual plants 
may yield as little as 1 g of dry plant material, the 
possibility of using animal feeding tests as a method 


1 Administered by the Office of Experiment Stations, Agri- 


cultural Research Service, USDA. 
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ef assay was eliminated. In seeking a satisfactory 
chemical method of assay an investigation of the chem- 
ieal nature of the toxic principle was made. 

Extraction tests with various solvents showed that 
no toxic material could be extracted with nonpolar sol- 
vents such as chlorofori, benzene, carbon tetrachlo- 
ride, and ether. It was found that a substance which 
was highly toxie to chicks was readily extracted with 
hot water. Further, it was found that this toxic mate- 
rial could then be extracted from the aqueous solution 
by repeated extractions with ether. The toxic mixture 
obtained after the evaporation of the ether crystallized 
when taken up in hot benzene and cooled. The erude 
crystalline material melted at 63°-65°. A highly puri- 
fied sample obtained from a silicic acid column melted 
at 67.5°-68°. Qualitative tests showed the presence of 
carbon, hydrogen, and nitrogen. Quantitative analysis 
for carbon, hydrogen, and nitrogen indicated an em- 
pirical formula of C..H,;NO,. Aqueous solutions were 
strongly acidic; and points of inflection on the titra- 
metric curve indicated equivalent weights of 59 and 
118. Molecular weight determinations in benzene gave 
figures of 235 to 245, thus indicating dimerization in 
nonpolar solvents. As the acid was dibasic, it seemed 
probable that the 4 oxygen atoms in the molecule could 
be accounted for by 2 carboxyl groups. The fact that 
this compound smoothly evolved carbon dioxide when 
heated to 130°-140° added weight to this idea. How- 
ever, qualitative tests showed that the nitrogen atom 
was in an oxidized state, and therefore the toxic com- 
pound could not be a dicarboxylic acid. 

A literature search based on the above information 
showed that this toxic, dibasic acid was identical with 
hiptagenie acid, the aglycone of hiptagin, a toxie glu- 
coside first isolated by Gorter (4) from Hiptage ben- 
ghalensis (metablota) a plant native to India. This 
conclusion was not obvious from a comparison of the 
available physical and chemical properties of the two 
substances. Fortunately however, 3 plants of Hiptage 
benghalensis had been‘introduced from the Orient by 
the Bureau of Plant Industry in 1939, and were being 
maintained here at this station (P. I. 116513). This 
permitted a direct comparison of the two compounds. 
Both gave the same erystalline forms, melted at 67.5°- 
68°, and had the same composition and identical titra- 
metrie curves. The mixed-melting-point was 67°-68° ; 
the ultraviolet absorption eurves were identical and 
showed a maximum at 276 mu. 

The unusual and often complex chemical reactions 
of hiptagenic acid have made the elucidation of its 
molecular structure difficult. Several different for- 
mulae were proposed before Carter (5) presented 
what appears to be conclusive proof that hiptagenie 
acid is identical with B-nitropropionie acid. Another 
group of investigators (6) has reported that 6-nitro- 
propionic acid is a metabolie product of Aspergillus 
flavus. If hiptagenie acid and 6-nitropropionie acid 
are identical, then this compound is the first and only 
aliphatie nitro compound ever isolated from natural 
sources. This simple, three carbon, nitrogen-containing 
acid has now been isolated from several different spe- 
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cies of plants; and the possibility exists that it may 
play an important role in nitrogen metabolism. 
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The Determination of Chloride by Use 
of the Silver-Silver Chloride Electrode* 


Martin Chanin? 


Laboratory of Thoracic Surgical Research, 
City of Hope Medical Center, Duarte, California 


Accepted methods for the determination of chloride 
may be grouped mainly under four headings: (a) 
gravimetric; (b) titrimetric, with color indicators; (¢) 
potentiometric, with titration; and (d) optical. At- 
tempts have been made to adapt these methods so that 
they may be used in dilute solutions and with biologi- 
cal materials, but such adaptions are ustially time con- 
suming and not too accurate. This paper deseribes an 
improved potentiometric method for chloride ion de- 
termination. The time required for a complete deter- 
mination should be no more than one minute. 

A consideration of the Nernst equation shows that, 
with the proper electrode pair, it should be possible 
to set up a concentration cell for the determination 
of almost any ion. The voltage will not be affected by 
the presence of biological material, and there should 
be minimal interference from other ions. Tremblay 
(1), Neuhausen and Marshall (2), Duxbury (3), and 
Katsu (4) decided that the method has only very 
limited application. One of the greatest difficulties has 
been drifting. Drifts have been eliminated in the pres- 
ent investigation by making all dilutions with a buffer 
solution of pH 7. These drifts are due to the changing 
pH, which is caused by the absorption of atmospheric 
CO.. 

There is a daily change in the voltage developed by 
known chloride concentrations, so it has not been pos- 
sible to compute values from theoretical considerations 
(1, 2). It is necessary to plot a reference curve each 
time the electrodes are used, but because the voltage 
is a logarithmie function of concentration, only two 
points are needed. These are plotted on semi-log paper, 
and the straight line that connects them is the desired 
eurve. Dilutions should be made so that the final ‘un- 
known chloride concentration is in the range of 0.1 to 
1.0 milliequivalents per liter. Also, the concentrations 

1 Supported by a grant from the National Tuberculosis 
Association and the California Tuberculosis Association. 

2The author acknowledges the consultative assistance of 
Wendell H. Griffith, Chairman of the Department of Physio- 


logical Chemistry at the University of California Medical 
School at Los Angeles. 
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TABLE 1. 
of chloride with the silver-silver chloride electrode. 


Millivolt readings for various concentrations 


Concentration 
(Milliequivalents 
per 1000 ml) mv) 
2.0 245 
1.5 239 
1.0 230 
0.9 227 
0.8 225 
0.7 222 
0.6 219 
0.5 215 
0.4 209 
203 
0.2 194 


of at least two different dilutions of the same unknown 
should be determined. There should be insignificant 
variation when the original concentration is computed. 

The electrodes used in the present investigation are 
a mereury-mereurous sulfate reference electrode 
(which has provision for a saturated potassium sulfate 
bridge built into it),? and a silver-silver chloride elee- 
trode.* The latter electrode is a rod of solid silver, and 
is shipped with a silver chloride coating already on it. 
This coating must be renewed completely before it can 
be used, as unexplained drifts occur with an insuffi- 
ciently pure silver chloride coating. 

The following method for renewing the silver chlo- 
ride has worked best. Scour the silver electrode with 
cleansing powder until no purple brown color ean be 
seen. Rinse with distilled water and then connect to 
the negative pole of a 144-v dry battery. Connect a 
platinum electrode to the positive pole, immerse the 
electrodes in dilute ammonium hydroxide, and allow 
current to flow for about 1 min. Remove the electrode, 
wipe off any discolored material, and rinse with dis- 
tilled water. 

Coating with silver chloride is now effected by elee- 
trolyzing in a saturated solution of reagent-grade po- 
tassium chloride. Connect the clean silver electrode to 
the positive pole of a 114-v dry battery, a platinum 
electrode to the negative pole, and allow current to 
flow for 20 see. Without rinsing, place the freshly 
prepared silver-silver chloride electrode in distilled 


TABLE 2. Millivolt readings and chloride concentrations 
for different dilutions of blood serum. 
Concentration 
Dilution (Milliequivalents (av) 
per 1000 ml) 
1.0 233 
0.1 180 
1-100 1.14 236 
1-1000 0.114 183 


Beckman 1170-9. 
* Beckman 1264. 
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water and allow it to stand in contact with the excess 
chloride ions that have been carried over from the 
saturated solution, for 30 min. Finally, rinse the elee- 
trode with distilled water and place it in distilled 
water until it is used. The efficiency of the electrode 
is not impaired if the silver-chloride coating is not 
uniform. It is important, however, that care be taken 
to insure that it does not dry out. Electrodes that have 
been prepared in the above manner have been used 
for several weeks before they have been recoated. 

Voltage measurements can be made, most conveni- 
ently, on the millivolt range of a pH meter. However, 
extreme accuracy requires that a slide wire potenti- 
ometer be used. To determine chloride concentration, 
connect the silver-silver chloride electrode to the posi- 
tive binding post of the measuring instrument, the 
reference electrode to the negative binding post, and 
immerse the two electrodes in the unknown solution. 
The voltage developed across the electrodes is plotted 
on the concentration curve, and the unknown concen- 
tration is read directly. The electrodes sheuld be rinsed 
with distilled water and blotted dry with a cleansing 
tissue between each two determinations. Table 1 shows 
the voltages developed by pure ehloride solutions of 
various concentrations. Table 2 shows the voltages and 
the equivalent chloride concentrations for two differ- 
ent dilutions of the same blood serum. Several deter- 
minations of chloride in thoracic duct fluid and in 
“buffered extracts of dry muscle tissue have been made. 
In every case, no drift was observed. The chloride 
concentration in thoracic duct fluid is identical with 
that of the corresponding blood serum, and the chlo- 
ride of the muscle checks with values that have been 
found in the literature. Urine chloride has also been 
determined. 
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A Simple Method for the Calculation of 
Electrode Potentials in Polarography? 


Gabor Markus 


Department of Physiology, Stanford University, 
School of Medicine, Stanford, California 


In polarographic work it is frequently necessary 
to convert applied voltage to electrode potential. This 
is accomplished by subtracting the product of current 
i, and total circuit resistance, R, from the applied volt- 
age. This product is referred to as the iR factor. Its 
evaluation is a cumbersome operation and involves the 
separate experimental determinations of the current 


1 Carried out on a contract between the Office of Naval Re- 
search (N6 ONR 25137) and Stanford University. 
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in arb, units 


Appl. Voltage 
Five concentrations of Pb(NO,). butfered to 


Fig. 1, 
pH 6.8. 


and of the resistance. The proposed method is simpler, 
because the i factor can be obtained directly from a 
polarogram employing the low-voltage range cus- 
tomary in polarography ;? thus the iR factor can be 
evaluated without the separate determination of either 
ior R. 

The electrode potential corresponding to a given 
ratio of oxidant to reductant is a characteristic con- 
stant of a given substance and is independent of the 
concentration. An easily measured potential of this 
kind is the half-wave potential, where the ratio of 
oxidant to reductant is unity for all substances that 
are reducible or oxidizable at the electrode. If, how- 
ever, current-voltage curves of the same substance are 


60 Fr 


iR_ in mVs, 


20- 


20 40 60 
in arb. units 


Fig. 2. Calibration curve constructed on the basis of 
Fig. 1. 


2 Miiller’s determination of the iR factor involves the appli- 
eation of higher voltages. O. H. Miiller, The Polarographic 
Method of Analysis, p. 97. Easton, Pa.: Chemical Education 
Pub., 1951. 
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recorded at different concentrations, a gradual shift 
of the half-wave potential is observed with increasing 
concentration. This shift is entirely due to the increase 
of the iR factor, and for constant resistance the shift 
is a linear function of the current i. If the current 
values corresponding to the “half-wave voltages” are 
connected by a straight line, the intercept of this line 
with the voltage axis will be the true half-wave poten- 
tial of the substance (Fig. 1); since at this point i is 
zero, iR must also be zero. The difference between the 
half-wave voltage and the thus determined half-wave 
potential for any particular curve will be the iR ecor- 
rection corresponding to the current value in question. 
It can readily be seen that if the resistance is kept 
constant, iR will depend solely on i. 

Although the half-wave potential represents a con- 
venient reference value to be used in constructing such 
a plot, it is emphasized that the same slope will be 
obtained if any other set of homologous points, that 


is, current values corresponding to some constant ratio 
of oxidant to reductant, are connected. The intercept 
with the voltage axis in such a case will be the elec- 
trode potential for that particular ratio. It follows, 
therefore, that any measured i value is displaced along 
the voltage axis by an amount iR, which is determined 
entirely by i. 

If the iR factors thus determined are plotted against 
i (Fig. 2), the voltage correction ean be read from 
the graph for any i value. Since only voltage differ- 
ences are calculated in the evaluation of iR, the factors 
determined by this method are independent of the 
nature of the substance employed for the determina- 
tion of the half-wave shifts; and as long as the re- 
sistance and the galvanometer sensitivity are constant, 
the factors are applicable to all current values. If the 
current is expressed in amperes, the slope of the iR /i 
plot will give the resistance of the circuit in ohms. 


Received December 22, 1953. 
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Rare-Earth Mineral Deposits of the 
Mountain Pass District, San 
Bernardino County, California 


BaSTNAESITE, a rare-earth fluocarbonate, was found 
in the Mountain Pass district in April, 1949. Subse- 
quent geologic mapping has shown that rare-earth 
mineral deposits occur in a belt about 6 mi long and 
1144 mi wide. One of the deposits, the Sulphide Queen 
carbonate body, is the greatest concentration of rare- 
earth minerals now known in the world. 

The Mountain Pass district is in a block of pre- 
Cambrian metamorphic rocks, bounded on the east 
and south by the alluvium of Ivanpah Valley, and 
separated on the west from sedimentary and voleanic 
rocks of Paleozoic and Mesozoic age by the Clark 
Mountain normal fault; the northern boundary of the 
district is a conspicuous transverse fault. The pre- 
Cambrian metamorphie complex comprises a great 
variety of lithologie types. 

The rare-earth-bearing carbonate rocks are spatially 
and genetically related to potash-rich igneous rocks of 
probable pre-Cambrian age that cut the metamorphic 
complex. The larger potash-rich intrusive masses, 300 
ft or more wide, comprise one granite, two syenite, 
and four composite shonkinite-syenite bodies. One of 
the shonkinite-syenite stocks is 6300 ft long. Several 
hundred relatively thin dikes of these potash-rich rocks 
range in composition from biotite shonkinite through 
syenite to granite. Although a few thin fine-grained 
shonkinite dikes cut the granite, the mafic intrusive 
bodies generally are the oldest and granitic rocks the 
youngest. The potash-rich rocks are intruded by east- 
trending andesitie dikes and are displaced by faults. 

Veins of carbonate rock are most abundant in and 
near the southwest side of the largest shonkinite-sye- 
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nite body. Most veins are less than 6 ft thick. One mass 
of carbonate rock near the Sulphide Queen mine is 
700 ft in maximum width and 2400 ft long. About 200 
veins have been mapped in the district; their aggre- 
gate surface area is probably less than one-tenth that 
of the large carbonate mass. 

The carbonate minerals, which make up about 60 
percent of the veins and the large carbonate body, are 
chiefly calcite, dolomite, ankerite, and siderite. Other 
constituents are barite, bastnaesite, parisite, quartz, 
and small quantities of crocidolite, biotite, phlogopite, 
chlorite, muscovite, apatite, hematite, goethite, fluo- 
rite, monazite, galena, allanite, cerite, sphene, pyrite, 
chalcopyrite, tetrahedrite, malachite, azurite, stron- 
tianite, cerussite, wulfenite, aragonite, and thorite. The 
rare-earth oxide content of much of the carbonate 
rock is 5 to 15 percent; in some local concentrations 
of bastnaesite the rare-earth oxide content is as high 
as 40 percent. 

The foliation and inelusions in the Sulphide Queen 
carbonate body, and the discordant contacts between 
this body and the gneissic wall rocks, show that the 
carbonate rock was intruded as a mass into its present 
position. Radioactive determinations on monazite from 
the Sulphide Queen carbonate body indicate a tenta- 
tive age of 770 million to 1100 million years (pre- 
Cambrian), and the potash-rich rocks are at least as 
old, and thus are of pre-Cambrian age. 

Because of structural reasons, as well as the pre- 
Cambrian age of the monazite, the rare-earth-bearing 
carbonate rock could not have originated «as sedimen- 
tary limestone or dolomite of Paleozoie age or through 
assimilation of sedimentary rocks of Paleozoie age by 
the parent magma of the potash-rich rocks. It might 
have had a sedimentary origin in the pre-Cambrian 
gneissic complex as limestone or evaporite, subse- 
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quently modified and squeezed into discordance with 
the foliation of the metamorphic rocks. A magmatic 
origin of the rare-earth-bearing carbonate rock by 
differentiation of an alkalie magma from shonkinite to 
syenite to granite, with a carbonate-rich end product 
containing the rare elements, is in harmony with the 
field relations. This late differentiate might have been 
introduced either as a relatively concentrated magmatic 
fluid, highly charged with volatile constituents such as 
earbon dioxide, sulfur, and fluorine, or as a dilute 
hydrothermal fluid. 

J. C. OLSON 
D. R. SHAWE 

L. C. Pray 
W. N. 
U.S. Geological Survey 
Denver Federal Center 
Denver, Colorado 
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Navajoite, a New Vanadium 
Oxide from Arizona 


NavAJOITE, hydrated vanadium pentoxide, is a new 
mineral found in the Monument No. 2 mine, on the 
Navajo Indian Reservation, Apache County, Arizona, 
and named in honor of the Navajo Indians. The mine 
is in a vanadium-uranium deposit just north of Comb 
“Ridge in Monument Valley. The ore oceurs in a chan- 
nel that is filled with Shinarump conglomerate (Tri- 
assic) and that extends down through the Moenkopi 
formation (Triassic) into the DeChelly sandstone 
member of the Cutler formation (Permian). 

The mineral, navajoite, oceurs in highly oxidized ore 
in one part of the Monument No. 2 mine. It impreg- 
nates conglomeratie sandstone and silty sandstone, 
forms seams in the sandstone and crescent-shaped 
coatings above and below pebbles, and fills small frac- 
tures in clay lenses. The associated minerals include 
only one with V** and V*, corvusite; the rest are 
fully oxidized: tyuyamunite, rauvite, hewettite, steig- 
erite, and limonite. 

Navajoite is dark brown, soft, and fibrous, with a 
silky luster and brown streak. The specifie gravity 
measured on the Berman balance is 2.56. The mineral 
is optically biaxial, probably negative, has parallel ex- 
tinction and @ is 1.905+0.003, B about 2.02, and y 
slightly above 2.02, with pleochroism X yellowish 
brown, Y yellowish brown, and Z dark brown and 
parallel to the fiber length. The chemical analysis, 
by A. M. Sherwood, shows 71.68 percent V,O,, 3.08 
percent V,O,, 3.58 percent Fe,O., 20.30 percent H,O, 
1.20 percent SiO,, 0.22 percent CaO, and a total of 
100.06 percent, and it indicates the formula V,O,- 
3H,0. Navajoite is readily distinguished by x-ray pow- 
der pattern from hewettite and corvusite, which it may 
resemble in physical appearance. Although the silky 
fibers of navajoite are too small for single erystal 
x-ray study, a rotation photograph of a small bundle 
of fibers indicated that the unit cell length along the 
fiber is about 3.65 A (H. T. Evans, personal communi- 
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eation, 1953). A large-scale photograph of the zero 
layer, obtained by placing a fiber bundle in a powder 
camera and using chromium radiation, shows many 
lines. Study of the photograph indicates that the two 
axes other than the fiber length are not at right angles 
and that navajoite is probably monoclinic, with the 
fiber length parallel to the b-axis. The best graphical 
solution of lattice constants found by plotting the 
reciprocal lattice spacings of the h0l lines suggests 
that a, =17.43+0.1 A, b, =3.65+ 0.05, e, =12.25+0.1, 
and B=97° +30’. This unit cell would hold approxi- 
mately 6 formula weights of V,O, -3H,0. 

Navajoite would be an excellent vanadium ore min- 
eral because of its high vanadium content, but un- 
fortunately the mineral is probably not abundant in 
the ores of the Colorado Plateaus. This is because V*° 
readily combines with other elements such as Ca, K, 
Na, Mg, Fe, Al, and U that are commonly present in 
the ore and because the hydrated vanadium pentoxide 
may form only under unusually acid conditions. 

Atice D. WEEKS 
Mary E. THOMPSON 
ALEXANDER M, SHERWOOD 
U.S. Geological Survey 
Washington, D. C. 
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Studies of River Morphology 


A NUMBER of generalizations concerning the be- 
havior and natural characteristics of river channels 
have been developed by the U.S. Geological Survey in 
several recently completed studies of river morphol- 
ogy. Measurements of parameters such as the dis- 
charge, suspended load, bed material, velocity of flow, 
channel slope, and channel shape indicate that many 
river channels are characterized by an orderly, pro- 
gressive change of these variables from their head- 
waters to their mouths. The interaction of the varia- 
bles and the establishment of a stable channel suggest 
that the morphology of the stream is controlled by a 
kind of equilibrium. 

This concept of the interaction of a number of 
variables constituting a kind of equilibrium is the 
basis of present studies of the origin and operation of 
meanders, braids, and straight channels. These studies 
are in four principal parts: 


(1) From field measurements of the aforementioned 
parameters, an effort is made to separate (isolate) the 
distinguishing physical features of each pattern. For 
example, in addition to their characteristic islands, 
braided streams frequently have steeper slopes, wider 
and shallower channels, and coarser bed material. On 
the other hand, detailed studies reveal marked simi- 
larities in the profiles and patterns of flow in meanders 
and straight channels. 

(2) To understand the mechanics controlling the 
meander pattern, measurements are being made of the 
distribution of velocity and discharge in successive 
cross sections in the direction of the flows. 

(3) Where possible, model studies supplement the 
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field observations. The models are designed to simulate 
the characteristics observed in the prototypes. 

(4) An attempt is being made to express the re- 
sults of these studies in terms of rational laws. It is 
hoped that ultimately these rational laws can be ar- 
rived at independently and tested with the empirical 
data. 


These studies are important for the control and 
regulation of rivers. Also, because rivers play an im- 
portant part in the sculpture of the landscape, the 
studies of river morphology fit into the broader geo- 
logical programs of the Geological Survey which are 
concerned with geological processes and their part in 
historical geology. 

Luna B. Leopoip 
U.S. Geological Survey 
Washington 25, D. C. 
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Geologic Map of Wyoming 


A NEw full-color geologic map of Wycming, which 
has been in preparation since 1946 by the U.S. Geo- 
logical Survey, is now rapidly approaching comple- 
tion.’ It will be an almost complete revision of the 
original state geologic map published in 1925, and a 
refined and slightly revised version of’ a black and 
white map of Wyoming published in a preliminary 
edition in 1952. 

The new colored map shows the distribution, com- 
parative thickness, and structural trend of various 
geologic units. Most of the major mountain ranges in 
the state are distinguished by a core of pre-Cambrian 
rocks surrounded by concentric outcrop bands of 
Mesozoic and Cenozoic rocks. Cenozoic rocks also cover 
a large part of the state outside of mountainous areas. 
Lava flows and related rocks are most common in 
the Yellowstone National Park—Absaroka Range area. 
Large-scale fold systems, delineated by parallelism of 
certain of the outerop bands, are particularly notice- 
able in the west-central part of the state. 

Of the 97,000 sq mi in the state of Wyoming, only 
the geology for 100 sq mi from the 1925 map was 
reused. Coverage for the remaining 96,900 sq mi was 
obtained from more than 200 detailed maps from 
diverse sources, all prepared since 1925. Many of these 
maps are published, but a large number are unpub- 
lished and the information is presented for the first 
time on the new map. The major sources of material 
for the new map are publications and files of the U.S. 
Geological Survey, the Wyoming Geological Survey, 
faculty and graduate students of the University of 
Wyoming, and several oil companies. An index map 
inset shows sources of material used in the compila- 
tion. 

To emphasize the variation and changes in nomen- 
clature of many of the geologic units in different parts 
of the state, a separate explanation is given for each 
of the four quadrants of the state. In many places 
where the outcrop of a formation is too narrow to be 
shown as a single unit, it has been included with an- 
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other unit or a group of units. An outcrop so narrow 
that it would be less than 1/32 in. on a map could not 
be shown. Thus in an area where beds are vertical, 
only units that are thicker than 1300 ft could be 
shown as independent units. 

Maps used in the compilation were mainly within 
the seale range of 1 : 24,000 to 1 : 63,360. These maps 
were reduced to the compilation seale of 1 : 400,000 
either by photography or by means of a vertical pro- 
jector. Maps of abnormally large scale were reduced 
to the compilation seale of 1 : 400,000 in two steps. 

The new geologic map, which measures approxi- 
mately 50 by 72 in. is at a seale of 1 : 500,000 (one in. 
equals about 8 mi). It is printed on a new base that 
shows county, state, and federal roads, land grid, 
settlements, and drainage. The map contains 142 geo- 
logic units, each identified by a pattern and by one of 
17 different colors, depending upon the system to 
which it belongs. Seventeen different printing plates 
and as many press runs will be required to print the 
geologic map on the prepared base. 


J. D. Love 
J. L. Werrz 
R. K. Hose 


U.S. Geological Survey 
Laramie, Wyoming 


Received February 10, 1954. 


The Molybdenum Blue Reaction and the 
Determination of Phosphorus. in Waters 
Containing Arsenic, Silicon, 

and Germanium 


PHOSPHATE is an essential nutrient, and from a bio- 
logica] standpoint its determination provides a key to 
the understanding of one of the important biochemical 
cycles in the ocean. The accurate determination of 
phosphate in ocean waters is important to the geo- 
chemist because such data are essential to the formu- 
lation of possible mechanisms for phosphate rock 
deposition in marine environments and, similarly, are 
important to possible interpretations of the associa- 
tion and distribution of the small amounts of other 
elements usually found in phosphate rock. 

Methods for the determination of small amounts of 
phosphorus are usually based on the formation of 
phosphomolybdie acid and its subsequent reduction to 
a blue compound. The molybdenum blue reaction is 
not specific for phosphorus, as arsenic (V), germa- 
nium, and silicon also form heteropoly acids with 
molybdenum and yield blue compounds on reduction. 
Although the literature on the molybdenum blue re- 
action is voluminous, basic data are lacking on all 
the conditions under which the: molybdenum blue re- 
action for Si, As, P, and Ge can be obtained. One of 
the aims of the study reported here was to obtain 
these data, not only to fill some gaps in our knowl- 
edge of the chemistry of the heteropoly acids of these 
elements, but to reveal any differences in behavior that 
might be of analytical significance. When stannous 
chloride or 1-amino-2-naphthol-4-sulfonie acid was 


327 


‘0 
Ly 
0 
1e 
al 
1e 
ts 
1, 
n- 
n- 
in 
in 
de 
IN 
OD 
als 
in 
ol- 
is- ‘ 
Ww, 
ny 
d- 
ast 
a 
of 
he 
of 
les 
ed 
he 
‘or 
ds, 
ler 
On 
ni- 
ers 
the 
the : 
ive | 
the 
19 | 


used as the reducing agent, no conditions could be 
found where silicon could be distinguished from ger- 
manium and where phosphorus could be distinguished 
from arsenie (V). Such differentiations probably ean- 
not be made by the selection of some other reducing 
agent. Under certain acidity conditions, it is possible 
to minimize the interference of Ge and Si on the 
phosphorus determination, especially when the or- 
ganic reductant is used, but such procedures are not 
recommended. 

The recommended procedure for the determination 
of phosphorus makes provision for the separation of 
microgram amounts of phosphorus from at least 1 mg 
each of AS,O,, GeO, and SiO,. The phosphate in ocean 
waters is concentrated by precipitating Al(OH),, 
which serves as a carrier for the AIPO, formed. The 
small precipitate is treated with a small volume of 
solution containing HF, HBr, HCl, and H,SO, to 
volatilize any coprecipitated As, Ge, or Si. The phos- 
phate is then determined by the molybdenum blue re- 
action according to specific optimum conditions. The 
total P.O; content of several samples of sea water 
collected from the Gulf of Mexico ranged from 1.8 to 
5.9*10-° percent. 

Harry LevINE 
J. J. Rowe 
F. S. 
U.S. Geological Survey 
Washington 25, D. C. 
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Studies of Evaporation 


THE lack of a direct method of measurement of 
evaporation from large land and water areas consti- 
tutes one of the basie gaps in hydrologie inventory. 
The need for direct measurement of evaporation is 
particularly keen in the western states where prob- 
lems of allocation and distribution of available water 
supplies require accurate accounting. 

Ordinarily evaporation (aside from pan estimates) 
is determined by hydrometric methods, as the differ- 
ence between measured inflow and outflow. However, 
the large body of untested theory concerning evapora- 
tion processes themselves gives some reason to search 
for more direct measurements that could be used at 
the large number of places where hydrometric meth- 
ods are not applicable or sufficiently precise. Thus it 
is desired that methods be developed whereby the pro- 
posed geophysical principles can be depended upon 
for primary measurement of evaporation under field 
operating conditions. 

The first step, therefore, was to verify these un- 
tested geophysical methods at a lake where it was 
possible to obtain an accurate determination of evapo- 
ration by known and familiar hydrometrie methods. 
Lake Hefner near Oklahoma City, Okla., was chosen 
for this purpose after an extensive survey of western 
reservoirs and lakes, Studies were made in 1950 and 
1951 in collaboration with the Bureau of Reclama- 
tion, the Weather Bureau, and the Department of the 
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Navy. As a result of that investigation it was discov- 
ered that good estimates of evaporation can be made 
by using an empirical equation involving standard 
meteorological observations together with the surface- 
water temperature of the lake (embodying some of 
the principles of the mass-transfer theory), or by 
using the energy-budget method for periods of 7 days 
or longer. The Cummings Radiation Integrator was 
found to be a satisfactory instrument for use with the 
energy-budget method. Coefficients for evaporation 
pans were found to have a pronounced seasonal varia- 
tion so that they are considered useful only for deter- 
mining annual evaporation. 

The results of the Lake Hefner investigation were 
sufficiently conclusive to permit the determination of 
evaporation from Lake Mead, the original incentive 
for the Lake Hefner experiment. These studies, how- 
ever, led to investigation of new problems, one of 
which is determining evaporation from reservoirs in 
advance of construction. Model studies, involving a 
model of Lake Hefner in the wind tunnel at Fort Col- 
lins, Colo., are being made to see if such an approach 
will solve the problem. Also, a pilot study is being 
made to see if heat-budget and mass-transfer methods 
ean be used to determine water losses from land areas, 
including transpiration as well as evaporation. Other 
studies on various phases of evaporation are planned, 
but field work has not yet begun. 

W. B. LanGBern 
G.E. 
U.S. Geological Survey 
Washington 25, D. C. 
Received February 10, 1954. 


Developed and Potential Water Power of the 
United States and Other Countries 
of the World 


THE development of water power in the United 
States as well as in the entire world has shown a phe- 
nomenal increase since 1920. At that time data on the 
installed capacity of water-power plants, with esti- 
mates of the potential water power available, were 
first compiled by the Geological Survey and published 
by the Department of the Interior in World Atlas of 
Commercial Geology, Part II: Water Power of the 
World. The average annual rate of increase in installed 
capacity from 1920 to 1945 was fairly uniform. The 
rate of increase has been considerably greater since 
1945, and scheduled completions for the next few years 
indicate that it will continue into the future. The in- 
stalled capacity of water power plants for the United 
States and the entire world for various years starting 
with 1920 and percentage comparisons are shown in 
Table 1. 

The development of water power for the world as 
a whole increased 500 percent from 1920 to 1952, 
whereas the increase for the United States was slightly 
over 400 percent. This difference is naturally due to 
the fact that the United States had made more progress 
in water-power development than had the other coun- 
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TABLE 1. 
the world and of the U.S. compared, 1920-52. 


Installed capacity of watei power plants of 


Comparison 


Total capacity of water-power 
Year* _ plants (in thousands of hp ae 
(Dee.) 
World US. World US. 
1920 23,000 7,500 100 100 
1923 29,000 9,087 126 121 
1926 33,000 11,177 143 149 
1930 46,000 14,885 200 198 
1934 55,000 16,075 239 214 
1936 60,000 17,120 261 228 
1938 63,900 17,949 278 239 
1940 69,400 19,000 302 253 
1941 71,600 19,816 311 264 
1945 77,800 24,223 338 323 
1947 86,900 24,500 378 327 
1950 101,000 27,500 439 367 
1952 115,600 31,000 502 413 


* Years when estimates were made by U.S. Geological 
Survey. 


tries of the world prior to 1920. Development in all 
countries is continuing at an unprecedented rate. 

Water-power developments now in progress will 
total more than 5,000,000 hp in the next. few years in 
the United States and more than 3,000,000 hp in 
Canada. The Union of Soviet Socialist Republies re- 
portedly has plants under construction that will total 
6,000,000 hp. Developments are in progress in Aus- 
tralia that will total more than 1,000,000 hp. In China 
consideration is being given to a project on the 
Yangtze River that would have a capacity of about 
15,000,000 hp. 

The capacity of water-power plants (1952) and the 
estimated potential water power for the various con- 
tinents are listed in Table 2. 

Africa is seen to have the largest potential power 
and the smallest installed capacity of the continents. 
Actual development of much of this power presents 
almost insurmountable obstacles owing to inaccessibil- 


TABLE 2. Water-power plants and potential water power. 


22% 
>= bu 
= Boso 
Ev ES 
65 Seas 
Africa 715 250,000 
Asia 14,392 156,000 
Europe 48,516 64,000 
North America 46,430 90,000 
Oceania 1,778 23,000 
South America 3,962 62,000 
World (approx.) 115,793 “645,000 
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ity and remoteness from possible points of use. Much 
of Asia’s potential power is on large northern rivers, 


also remote from possible markets. 
B. E, Jones 


L. L. Youne 
U.S. Geological Survey 
Washington 25, D. C. 
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Total-Intensity Magnetic Anomalies of 
Three-Dimensional Distributions by 
Means of Experimentally Derived 
Double Layer Model Fields - 


MOpEL experiments have been used for many years 
in magnetic interpretation beeause the magnetic fields 
of geologic bodies can be determined with greater 
facility experimentally than by caleulation. Experi- 
ments in the past have usually dealt with the vertical 
and horizontal components of the magnetic field. We 
recently completed a series of experiments at the Naval 
Ordnance Laboratory wherein the total magnetic in- 
tensity mm the direction of the inducing field was 
measured for a series of models to devise a rapid 
method for the interpretation of total-intensity aero- 
magnetic maps. 

Any irregularly shaped magnetic body may be ap- 
proximated by the proper arrangement of prismatic 
rectangular slabs of constant thickness and varying 
horizontal dimensions. The contoured total-intensity 
magnetic fields of such slabs buried at different depths 
and subjected to inducing fields of varying inclinations 
may be determined experimentally. It can be shown 
that for sufficiently small areas, the direction of the 
anomalous field may be assumed to be codirectional 
with the earth’s ambient field. Consequently, for an 
irregular magnetic mass distribution, the field may be 
obtained by superimposing the appropriate contoured 
maps and adding numerically the effects at each point. 

Experiments were conducted in a building con- 
structed entirely of nonferrous materials. In this 
building, Helmholtz coils are used to establish a field 
simulating the earth’s magnetic field at the center of 
the system. With the aid of a potentiometer arrange- 
ment, this can be done with accuracy of 10 gammas. 
Models constructed of a uniform mixture of 1 part 
powdered magnetite and 2 parts plaster of Paris by 
volume are placed on a fixed tray in the center of the 
system. Below the model is a detector, placed on a 
vertical tower and capable of moving in either a north- 
south or east-west direction. The detector is a second 
harmonic flux-gate type magnetometer. The signal is 
amplified and recorded as a continuous profile as the 
detector is moved over the model. 

The thickness of our models was 0.5 in., and the 
horizontal dimensions (in inches) were 5 x 20, 5x 30, 
5 x5, 10 x 30, 10 x 10, 20 x 20, 24% x 20, 10 x 20. Fields 
were mapped with the long axis oriented first parallel 
to, then normal to magnetic north. Fields were meas- 
ured in a horizontal plane for model-detector depths 
at intervals of 0.5 in. between minimum and maximum 
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depths of 5 and 10 in., respectively. The magnetic dips 
of the inducing fields were taken to be 1=0°, 20°, 
S0°, 46°, 60°, 75°, 00°. 

All the experimentally derived field maps will be 
made available in a “normalized” form, that is, one 
that is independent of the susceptibility of the model 
and the strength of the inducing field, and dependent 
only on the geometry of the prism. In this manner, 
complicated bodies may be built up by the proper com- 
bination of prismatic blocks, and the total normalized 
field computed by arithmetically summing up at each 
point the normalized fields due to each of the pris- 
matie slabs. Multiplication with the susceptibility of 
the known rock and the inducing field strength will 
result finally in the desired anomalous magnetic field. 

IsmporE 
G. HENDERSON? 
U.S. Geological Survey 
Washington 25, D. C. 

1The authors are indebted to the Electricity and Magnet- 

ism Research Division, Physics Research Department, of the 


Naval Ordnance Laboratory for use of its equipment and for 
technical and scientific assistance during these experiments. 
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Oligocene Plants and Correlation 


A SMALL area of freshwater shale at Florissant, 
* Colorado, has long been noted for its outerops contain- 
ing abundant and well-preserved plants and insects 
and less well known for its scarcer mollusks, fishes, 
birds, and mammals. The isolation of these fossilifer- 
ous strata has caused much speculation about their 
correct position in the geologic column, but most 
opinion has fluctuated between Oligocene and Mio- 
cene assignments. Within the last 20 yr paleobotanists 
have reasoned that the flora could not be very much 
younger, relatively speaking, than that in the middle 
Eocene Green River formation, because the two have 
many identical or closely related species in common. 
A confirmation of this view came with the discovery 
of an opossum whose affinity was considered to be 
with Oligocene forms; and more recently, an Oligo- 
cene oreodon jaw was taken from beds lying just 
above the plant-bearing shales. The Oligocene age of 
the shales, therefore, seems no lo: ser in doubt. 

The Florissant flora, accordin, to a restudy by 
MacGinitie,’ approximates 150 species, which include 
pine, spruce, fir, sequoia, white cedar, poplar, willow, 
hickory, oak, elm, zelkova, Oregon grape, hydrangea, 
mountain mahogany, hawthorn, rose, redbud, ailan- 
thus, cedrela, smokebush, sumac, maple, dipteronia, 
koelreuteria, grape, linden, and many others. Can this 
rich flora now be used for dating other floras in the 
Rocky Mountain province? 

In 1952 my assistant and I spent two days in the 
hilly area west of the south end of Ruby reservoir, 12 
mi south of Alder, in southwestern Montana. From 
fissile, pinkish shales, somewhat like those at Floris- 
sant, we collected many fine leaves, seeds, and insects. 


1 MacGinitie, Harry D. Carnegie Inst. Wash. Pub. 599 
(1953). 
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The insects include eraneflies, bugs, beetles, wasps, 
ants, mayflies, and grasshoppers, many of which, it 
appears to me, can be matched in the Florissant fauna. 
The most startling correspondence, however, is in the 
floras, although some species present at Alder are 
absent at Florissant, and vice versa, a circumstance 
that is not particularly surprising. The species of 
Chamaecyparis, Pinus, Picea, Sequoia, Typha, Cer- 
cocarpus, Cotinus, Ailanthus, Mahonia, and Fagopsis 
are, in my judgment, identical in both floras. Cotinus 
and Fagopsis, until now, have been unique in the 
Florissant flora. They have characteristic features that 
make them readily recognizable. That the Alder local- 
ity is in Oligocene deposits is attested by fragmentary 
mammalian remains from nearby correlative, or 
slightly higher, whitish strata. 

In 1953, together with a U.S. Geological Survey 
field party, I examined the shales intercalated with 
ashy and tuffaceous deposits on the west side of the 
Canyon Ferry reservoir, east of Winston, Montana. 
These strata had already been dated as Oligocene on 
the basis of mammalian remains. The shales yielded 
leaves, seeds, and insects, but these were not as well 
preserved as those at Alder and Florissant. The plants 
include species of Chamaecyparis, Picea, Pinus, Se- 
quoia, Alnus, Betula, Tilia, Zelkova, and others. Ex- 
cept for the conifers, there is no close tie with the 
Florissant flora, but most of the dicotyledons are the 
same as those at Alder. Although these three floras are 
thus linked together by substantial agreement in com- 
position, they may not have been exactly contempo- 
raneous and the strata containing them may occupy 
somewhat different positions in the Oligocene series. 

Rotanp W. Brown 
U. S. Geological Survey 
Washington, D. C. 


Received February 2, 1954. 
Scribing as a Substitute for Drafting in the 
Preparation of Maps for Reproduction 


A NEw technique of drafting with special tools on 
coated plastic, known as scribing, is rapidly supplant- 
ing pen-and-ink drafting in the final stages of map 
production. An adaptation and refinement of negative 
engraving used in photolithography, the new method 
produces a more legible map with neater and sharper 
line-work in a shorter time and at less cost. 

In the older method the printer’s copy, the drawings 
from which printing plates are made, is the product 
of skilled freehand inking. The map detail is repro- 
duced photographically on metal-mounted paper and 
traced in ink by the draftsman. A separate drawing 
is required for each color, the line-weight and regis- 
trations must be very precise, and the appearance of 
the printed map depends largely on the talent and 
patience of the draftsman. Because of the shortage of 
competent draftsmen, the operation is frequently a 
bottleneck in the production line. 

With scribing, more dependence is placed on me- 
chanical aids; therefore the result is more uniform. A 
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clear plastic base sheet to which the map copy is pho- 
tographically transferred is first coated with an 
opaque material, usually yellow paint. Using a metal 
stylus ground to the width of line desired, the drafts- 
man traces the copy, cutting out the opaque coating 
along the lines that are to be printed. The product is 
a line negative that the photoengraver can use directly 
to make the printing plate.- 

The principal advantage of scribing is that the 
width of a line is determined entirely by the scribing 
tool used, in contrast to pen-and-ink drafting where 
line-weight depends on the size of the pen point, the 
fluid qualities of the ink, the surface paper, and on 
the pressure on the pen. The map scriber has few criti- 
cal factors to control, and he can devote his full atten- 
tion to productive work. The training period for new 
employees is relatively short, and their output is su- 
perior, beth in quantity and quality, to pen-and-ink 
drafting. 

For the “gadgeteer,” scribing has opened up a new 
field of activity—the design of special tools for the 
various symbols and types of lines on topographic 
maps. The usual tool is made from a phonograph 
needle ground to a chisel-shaped point and held in an 


ordinary pen-holder, but many others have been devel- 
oped for particular purposes. A swivel-head seriber 
cuts two parallel lines at the same time to trace double- 
line roads; a special templet is used to cut rectangular 
building symbols; and there is even a motor-driven 
seriber to produce small circles representing oil or 
water tanks. There is still an unfilled need for a device 
to seribe dotted lines conveniently and accurately. 

The most critical problems in the introduction of 
seribing techniques concern the materials—the base 
sheets and the opaque coatings. The base sheet must 
be transparent, dimensionally stable, and have a 
smooth surface hard enough to prevent scratching by 
the scribing tool. Glass is the ideal material so far 
as these qualities are concerned, but it is fragile and 
heavy, and the problems of transportation and storage 
are formidable. After considerable experimenting, a 
type of vinyl plastic sheeting was selected as the most 
satisfactory, although there is still room for improve- 
ment. 

JOHN B. ROWLAND 

U.S. Geological Survey 
Sacramento, California 
Received February 10, 1954. 


Book Reviews 


Geology of India. Rev. ed. D. N. Wadia. London: 
Macmillan; New York: St Martin’s Press, 1953. 552 
pp. Illus. + plates. $10.00. 


This reviewer, quite lacking in knowledge of India, 
found the revised edition of Geology of India by 
Wadia, both pleasant to read and instructive. Persons 
acquainted with Indian geology perhaps could find 
gaps in the descriptions and might disagree with some 
of the interpretations offered or with the emphasis 
given certain topies. After all, India is nearly half the 
size of the United States and it would be next to im- 
possible to obtain agreement about the items that 
should be emphasized in 550 pages describing the geol- 
ogy of half this country. 

The first 57 pages deseribe the physical features, 
including the physical geography of the three great 
physiographic divisions of India, the drainage system, 
lakes, glaciers, coasts, true voleanoes, mud-voleanoes, 
earthquakes, tilt records, isostasy, climatic conditions, 
soils, erosion, and résumé of the history of major 
drainage changes. 

The main part of the book (354 pp.) is devoted to 
a description of the formations, geological history 
they record, and some of their unsolved problems. This 
description is apportioned as follows: General intro- 
duction to the stratigraphy, 17 pages; pre-Cambrian 
formations, 62 pages; Paleozoic formations, 95 pages; 
Mesozoic formations, 58 pages; Deccan trap, 13 pages; 
and Cenozoic formations, 109 pages. 

Following the stratigraphic descriptions and history 
is a 26-page chapter on physiography. The last chap- 
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ter (76 pp.) describes the mineral resources and soil. 

Accompanying the book is a 1 : 6,000,000 geologic 
map of India in colors. It would have been helpful to 
have had additional larger scale maps showing the 
locations of the many places referred to by name in 
the text. Too, this reviewer would not share Wadia’s 
pessimistic view (p. 439) that “Chances of discovery 
of new mineral deposits of any extent and richness by 
ordinary geological methods are not many... .” The 
book itself refers to the gross inadequacies in knowl- 
edge about the geology of India, and as long as this 
situation continues we ean be rather confident that 
major mineral discoveries are still to be made in that 
vast area. At least, this has been the history of prog- 
ress in geological knowledge everywhere else, why not 
in India? 

Cuas. B. Hunt 

American Geological Institute 
Washington, D. C. 


Krankbeiten und Schadlinge der Kulturpflanzen 
und ibre Bekampfung. 7th ed. H. Braun and E. 
Riehm. Berlin, Germany: Paul Parey, 1953. 339 pp. 
Tilus. 


In 1910, Dr. Riehm published a small handbook 
dealing with the diseases and insect pests of crops in 
Germany. Since then six additional editions have ap- 
peared, each one a little larger and more detailed. The 
later ones had H. Braun as the senior author. 

In the present edition are 28 pages of general dis- 
eussion, followed by those for 23 special crops or 
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groups of crops. Cereals and potatoes include nearly 
one-third of the text. The life histories, 290 good illus- 
trations, and descriptions of symptoms and causal or- 
ganisms are valuable to the American entomologist 
and plant pathologist. But the control recommenda- 
tions, based on a much lower economic scale than 
those of the U.S., have for the most part little value 
for the grower or the agricultural representatives in 
countries other than those of Europe. Because of the 
scope, ease in reading for the authors, and local 
adaptability of the German literature on the subject, 
nearly 600 of the 636 references are from German 
sources. The paper is of good quality, and the printing 
and general arrangement of the book are excellent. 


CHARLES CHUPP 
Department of Plant Pathology 
New York State College of Agriculture 
Cornell University 


Bacterial Genetics. Werner Braun. Philadelphia—Lon- 
don: Saunders, 1953. 238 pp. Illus. $6.50. 


Microbial geneties is advancing at a fast rate. Cat- 
cheside’s The Genetics of Micro-Organisms, published 
in 1949, is already sadly out of date. Hence, Braun’s 
Bacterial Genetics, as the second book in the field, is 
welcome. It does not replace Catcheside’s book, how- 

ever, because it is concerned with the genetics of bac- 

teria alone, and because it is written at a different 
level. The student is likely to find Catcheside’s work 
more demanding and, as a consequence, intellectually 
more stimulating. In Bacterial Genetics he will find 
clarity and pleasant reading. In this regard Braun 
comes close to his objective inasmuch as his book, like 
Catcheside’s, is directed primarily to the nonmicrobial 
geneticist. 

Braun apologizes in his preface for preoccupation 
with problems that he has illuminated by his own 
research. The reader will readily exeuse him for, as 
a consequence, the book partakes of the flavor of those 
written by investigators and not mere reporters of the 
work of others. Despite this the coverage is good. 
There is an introductory chapter on some general 
genetic principles and one on the history of the field. 
Then follow chapters on bacterial cytology, mutation, 
mutagens, and representative types of mutants. There 
are also treatments of population changes brought 
about by mutation and selection and by other causes, 
of recombination, transformation, and transduction 
and a final chapter on the relation of bacterial genetics 

to general bacteriological problems. There are some 
omissions that might be rationalized, like the absence 
of a discussion of lysogenesis. In most cases where 
more rigorous theoretical treatments of problems are 
omitted, like Lea and Coulson’s mathematical analysis 
of mutation, an illuminating reference is found in the 
text. 

The specialist will find little.in Bacterial Genetics 
with which to argue. He may, of course, have occasion 
to raise a point here and there but not with an un- 
usual frequency. For example, he may regret that the 
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word “adaptation” is not used in its broader biological 
context but is rather restricted to describe changes not 
brought about by mutation and selection. Or he might 
be surprised at the statement that it would be “ex- 
tremely difficult” to reconstruct the selective conditions 
that exist where the frequency of mutants is as small 
as 10-°—this can be done by the reciprocal use of 
marked stocks. He might object to the obsolete diagram 
of crossing over, to the confusion of the frequency of 
bacterial fusion with the frequeney of recombinants, 
or to the suggestion that, for repetition of experi- 
ments, inocula should consist of single colonies. But 
it is likely his objections will be of a similar minor 
nature. 

Braun’s Bacterial Genetics is a good textbook for 
the student and for bacteriologists, biochemists, and 
geneticists who would desire a clear introductory state- 
ment about this rapidly growing field. 


Francis J. RYAN 
Department of Zoology, Columbia University 


New Books 


Sergei N. Winogradsky: His Life and Work. Selman A. 
Waksman. New Brunswick, N.J.: Rutgers Univ. Press, 
1953. 150 pp. + plates. $4.00. 

Standard Methods of Clinical Chemistry, Vol. I. By the 
American Association of Clinical Chemists, Miriam 
Reiner, Ed. New York: Academic Press, 1953. 142 pp. 
Tilus. $4.50. 

Electrical Methods of Blood-Pressure Recording. Frank 
W. Noble. Springfield, Tll.: Thomas, 1953. 56 pp. Illus, 
$3.00. 

Eintiihrung in die Lehre vom Adaptationssyndrom. Hans 
Selye; ed. and trans. from The Story of the Adaptation 
Syndrome by Heinz Koébeke, assisted by Rudolf Hoene 
and Gunnar Heuser. Stuttgart, Germany: Georg 
Thieme, 1953. 164 pp. Tllus. DM 16.50. 

A Simple Guide to Modern Valency Theory. G. I. Brown, 
London—New York: Longmans, Green, 1953. 174 pp. 
Illus. $2.50. 

The Proteins: Chemistry, Biological Activity, and Meth- 
ods, Vol. I. Part B. Hans Neurath and Kenneth Bailey, 
Eds. New York: Academic Press, 1953. 567 pp. Illus. 
$13.00. 

Discontinuous Automatic Control. Irmgard Fliigge-Lotz. 
Princeton, N.J.: Princeton Univ. Press, 1953. 168 pp. 
Tilus. $5.00. 

Biologia Generale. Emanuele Padoa. Torino, Italy: Edi- 
zioni Scientifiche Einaudi, 1953. 707 pp. Tus. L. 8000. 

An American in Europe. The Life of Benjamin Thomp- 
son, Count Rumford. Egon Larsen. New York: Philo- 
sophical Library, 1953. 224 pp. + plates. $4.75. 

Silicones and Their Uses. Rob Roy MeGregor. New York: 
McGraw-Hill, 1954. 302 pp. Illus. $6.00. 

Magnetic Amplifiers. George M. Ettinger. London: 
Methuen; New York: Wiley, 1953. 88 pp. Illus. $1.50. 

Strahlenschutz und sonstiger Arbeitsschutz bei der 
medizinischen Anwendung von Réntgenstrahlen. Wil- 
helm Ernst. Stuttgart, Germany: Georg Thieme, 1953. 
97 pp. Illus. DM 7.80. j 

Practical Methods in Biochemistry. 6th ed. Frederick C. 
Koch and Martin E. Hanke. Baltimore, Md.: Williams 
& Wilkins, 1953. 537 pp. Illus. $5.00. 
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a new laboratory manual 


Walker’s 


Vertebrate Dissection 


The aim of this manual is to help the student under- 
stand the major anatomical transformations that 
have occurred in the vertebrates in the course of 
their evolution from fish to mammal. Such under- 
standing makes the anatomy of the mammal more 
meaningful. 


The author has organized the book by systems. Un- 
der each he gives clear, descriptive guides to the 
dissection of several types representing the three 
levels of organization. The dogfish (Squalus) is 
used as an example of a primitive, jawed fish; the 
mudpuppy (Necturus) represents the primitive ter- 
restrial vertebrate; and both the cat (Felis) and the 
rabbit (Lepus) exemplify the mammal. 


In his study of each system the student is led to see 
the important evolutional stages of development. 
The directions for dissection are accompanied by 
brief discussions and by helpful illustrations (these 
are not intended as substitutes for drawings the 
student would make himself in the laboratory). 


Teachers will find the material readily adaptable 
to their particular comparative anatomy course and 
to any standard text. 


By Warren F. Wacker, Jr., Ph.D., Associate Professor of Zoology, 
Oberlin College, Oberlin, Ohio. About 320 pages, 6” x 9”, illustrated. 
New—Ready in April! 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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LONG WORKING DISTANCE ATTACHMENT 
for HIGH-POWER MICROSCOPE OBJECTIVES 


A New English Development 


Gives You Extra Working Space Un- 
der Magnification Plus upright image 


Development of 8mm. and 4mm. 
Microscope Objectives with large 
working distances has been achieved. 
Makes dissection and other micro- 
ga operations much easier. These 
20X and 40X Objectives have numeri- 
cal apertures of 0.574. The working 
distances have been increased from the Ly 
few millimeters commonly associated 
with such objectives to 12.8 millimeters. : 
An additional advantage—there is no 
image reversal. Image is clear and 
sharp. These systems will operate very 
well even under phase contrast condi- 
tions. Made with standard threads— 
ideal for those operations where han- 
dling the specimen under high magni- 
fication is Height 1-23/32”, 
diameter 1-5/8”. 
Stock No. 50,038-W 
Stock No. 50,039-W .. $114.00 Pstpd. 


Order by Stock No. Send check or M.O. 
Money back guarantee 


IMPORTED 
STEREO MICROSCOPE 


at 50% Saving! 


Wide, 3 Dimensional Ficld $160 x 
Excellent Depth for Working Val. P 
Under Magnification! ONLY 
Now, for the first time—a fine, im- 
ported Binocular Microscope at a 3 
substantial saving. Used for inspec- 
tions, examinations, counting, check- 
ing, ete. Fixed 13 power objective Pstpd. 


with 3 pairs of matched eyepieces to 
ive you powers of 11x, 13x, 20x. Rack and pinion 
ocusing. Interpupillary adjustment. Instrument 
is removable from base for mounting on equip- 
ment or bench. Working distance—2,”. Adjust- 
toe F hardwood case included. Recommended 
, Shop, factory or home use. We - 


surplus (a 
$300 value) — used 
to train aeroplane 
pilots in the han- 
diing of sextants 
and other naviga- 
tional instruments. 
Consists of large cemented achromat 5” dia., approx. 
F.L. 25”; pinpoint reticle with a 6-8 volt bulb (to 
represent a star) ; first surface mirror to reflect light 
i reticle. Length of tube is 1454”, width of cradle 


USES: Collimator for optical instruments; testing 
lenses for definition; take apart for large achromat 
and other parts; as a source of infinite light; photo- 
graphing a reticle at infinity. 


Stock No. 80,025-W .. $95.00 F.0.B. Barrington, N. J. 


POCKET COMPARATOR 


Check, Measure, Inspect Small 
Parts and Dimensions with 
6 POWER MAGNIFICATION 
MEASURES e Angles @ Radii 
@ Circles @ Linear 


First time available at such low price! 
EDSCORP POCKET COMPARATOR. Handy! Fast! Accurate! 
Fine, imported measuring magnifier—ap- 

rox. size 14%” x 2”—for fast, accurate inspection of intricate parts. 
Jsed to check layouts, machining on tools, dies, gauges—to check 
threads, chamfers, small holes. In optical work for checking flaws 
such as bubbles, seeds, scratches, pits and digs. For scientists—in 
determining width of spectograph lines. In photography—measur- 
ing and focusing at ground glass. Instrument comes in protective 
leather case. Money-back guarantee! 

Stock No. 30,061-W $22.50 Postpaid 

Order by Stock No. Send check or M. O. 


F/1.4 16 MM MOVIE 
PROJECTING LENS 
Also Used for 8 MM 
Projectors 
Focal length only 1” . . . or % 
that of standard projecting lens. 
-t- Gives you a big picture—4 times 
— 2%* the size normally obtained in same 
' projecting distance. Lens unit is 
mounted in a standard sleeve with 0.D. of 1-3/16” which fits most projectors—otherwise 


1% 


building enlargers, cameras, optical 


Easy to follow—accurate—8% 
tions. Do-it-yourself—Save! and have Fun! 


How to Build Projectors 


Homebuilt Telescopes 9006-W 
Method to Clean Precision Optics .......... 9024-W 
H built Rifl 9018-W 
New—Just Issued 
Homemade Stereo-Adapters 9032-W 
Homemade Stereo-Viewers 9034-W 
Photo Micrography with Pen Microscope ... 9029-W 
Dummy 
Collimating Systems 1-W 
Homemade Telephoto Systems ............ 9036-W 
Building A Condenser 
Binlarger 9038-W 


iRiS DIAPHRAGM 


Imported from Germany. Low cost. Use for 
instru- 
ments, etc. With handle O.D. 244”. Maximum 
aperture—1%. Minimum aperture—\,. 


Stock $30,118-W $4.50 P.P. 


ILLUSTRATED INSTRUCTION BOOKLETS 


x 11 page size—many 4 


Stock No. Pstpd. 
9014-W 


adaptors available for mount sizes ranging from 1” to 11%4”. Back of this lens 
must come within 5/16” of film. Worth $30.00. 


IMPORTED MICROSCOPE—100, 200, 300 Power 
1 Ocular, 3 Objective Lenses, Rack & Pinion Focusing 
Revolving disc-light adjustable mirror. Square stage 2%” x 25%”. 
Truly a wonderful bargain. TRY IT FOR TEN DAYS — if not com- 
pletely satisfied, your money refunded. Comes packed in sturdy, hard- 

wood case. Accessory eyepleces and objective available. 


$14.95 Postpaid 
*rice 
RETICLES 
30¢ + For Microscopes, Telescopes and other instruments. 
40¢ Besse bitter, Greatest variety of measuring and counting Reticles in 
25¢ . the entire country! Amazingly low prices. For complete 
30¢ listings—WRITE FOR FREE CATALOG “‘W’’. Listed 
below are just a few of our availabilities: 

30¢ | pattern # Description of Pattern Stock No. Price P.P. 
30¢ E-1 10mm in 100 parts (Horizontal) 30,066-W $4.00 
10¢ E-2 10mm in 100 parts (Vertical) ...... 30,067-W 4.00 
20¢ E-5 5mm in 100 parts (Horizontal) .... 30,068-W 4.00 
15¢ E-8 Crosslines—Standard 30,070-W 4.00 
60¢ E-8 Crosslines—Fine 30,071-W 4.00 

E-22 Concentric Circles 0.5mm to 12mm .... ,077- 4.00 
40¢ E-23 Concentric Circles 1/64 to 3/8” ..... 30,078-W 4.00 


1F YOU'RE INTERESTED IN OPTICAL BARGAINS 
We Heve Literolty Mikons of Wer Surpiva 
end Prisms eo 


ORDER BY STOCK WO. Check 
wns 


for FREE CATALOG 
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75th Anniversary of the United States 
Geological Survey, March 3, 1954 


HIS year the U.S. Geological Survey celebrates 
its 75th anniversary. 

During the first six decades of the 19th century 
the surveys conducted by the National Government 
were chiefly exploratory in character and were con- 
fined almost wholly to the western country. Follow- 
‘ing the end of the Civil War, four surveying expe- 
ditions were sent out to explore and map the geology 
and resources of the then little-known country be- 
tween the Rocky Mountains and the Pacifie Coast. 
Usually referred to as the King, Wheeler, Hayden, 
and Powell surveys, the first two were sponsored and 
financed by the War Department, the others by the 
Department of the Interior. 

In March, 1879, on the advice of the National Acad- 
emy of Sciences, the 45th Congress enacted legisla- 
tion providing for the establishment of the Geological 
Survey. This new branch of the Government was 
created expressly to merge the functions of the earlier 
expeditions into a single organization. 

The functions of the new Bureau were defined in 
the organic act as “. . . the classification of the pub- 
lie lands and the examination of the Geological Strue- 
ture, mineral resources, and products of the national 
domain .. .” and it was further provided “that the 
Director and members of the Geological Survey shall 
have no personal or private interests in the lands or 
mineral wealth of the region under survey, and shall 
execute no surveys or examinations for private parties 
or corporations. ...” At the time of its inception the 
Geological Survey operated only in the western states 
which then as now included the bulk of publie lands. 
A few years later the authorization was extended by 
Congress to cover the United States, its territories, 
and island possessions. 


Under this charter, broadly interpreted by Clarence 
King, the first director, and more vigorously by John 
Wesley Powell, his successor, the major types of ac- 
tivity were blocked out, which the Survey has fol- 
lowed throughout its history. During Powell’s term of 
office (1881-1894) he successfully established the Sur- 
vey as a scientific and technical bureau with emphasis 
on research. 

The Geological Survey has been referred to as the 
“mother of bureaus.” It organized, nurtured, and di- 
rected activities in the field of natural resources in a 
very broad sense. In the course of expanding national 
development many of these activities, when they 
reached maturity, were relinquished to form inde- 
pendent bureaus, such as the Forest Service (1905), 
the Reclamation Service (1907, now the Bureau of 
Reclamation), the Bureau of Mines (1910), and the 
Grazing Service (1934, now part of the Bureau of 
Land Management). 

Today the Survey’s functions consist of geologie in- 
vestigations, topographic mapping, water investiga- 
tions, public-land classification, and mineral-leasing 
supervision on leased public and Indian lands, Its 
work is seldom of a spectacular nature and does not 
usually produce startling headlines in the daily press. 
Down through the years it has consistently chosen to 
remain an unbiased fact-finding and investigative pro- 
fessional agency. 

As the Geological Survey celebrates its 75th anni- 
versary, it looks ahead to increasing opportunities to 
contribute to the advancement of science and to the 
common welfare of the Nation. 

W. E. WratHer 
Director of the 
U.S. Geological Survey 
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ANTWEILER 
MICRO- 
ELECTROPHORESIS 


| 


speedy, accurate analysis 
requires only 0.1 ml. material 
foolproof and compact 


Shown above is the Antweiler Micro-Electro- 
phoresis Apparatus for Interferometric Measure- 
ments, the special Schlieren Optical Control 
Attachment with the Philpot-Svensson modifi- 
cation, fused cell and dialysis bottle. 


At last . . . a moderately priced instrument 
for accurate and convenient determination 
of protein fractions in serum and plasma. 
Take particular note of the following out- 
standing features: 


1—Minimum amount of material required 
2—Short analysis time 


3—Low consumption of chemicals 
4—Compact, space-saving design 
5—Low initial and running cost 


Write for free bulletin SC-38 


° 210 Fifth Ave., 
Ivan Sorvall.inc. 
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PHOTOVOLT 


Exposure Photometer Mod. 200-M 


for 
PHOTOMICROGRAPH Y 


A +i. 


of exp time in 


black-and-white and color photomicrography 
Write for Bulletin #810 to 


PHOTOVO 


95 Madison Ave. 


Price $92.00 


LT CORP. 
New York 16, N. Y. 
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CHEMICALS | 


@ Chelidonic Acid 

@ Choroacetopyroca- 
techol 

@ p-Cholorobenzamide 

@ p-Chlorobenzhydrazide 

5-Chlorobenzimidazol 

@ Chloroethylamine 

@ 1-(4-Chloromercuri- 
phenylazo)-naphthol-2 

a-Chloro-f-naphthol 

o-Chlorophenylhydrazine 

@ m-Chlorophenyl- 
hydrazine 

@ 3-Chloropyridine 

@ 4-Chloropyridine 

@ 4-Chlororesorcinol 

@ 3-Chlorosalicylaldehyde 

@ 3-Chlorosalicylic Acid 

@ Chlorosalol 


@ Chlorosuccinic Acid, dl 

@ 8-Chlorotheophylline 

6-Chlorothymol 

@ Cholestanone 

Cholestery!l Laurate 

Cholesteryl Palmitate 

@ Choline Bromide 

@ Chromium Chromate 

@ Chromium Hexacarbonyl 

Chromyl Chloride 

@ Cineol 

© cis-Cinnamic Acid 

@ Clupanodonic Acid 

@ Clupein Sulfate 

@ Cobalt Borate 

@ Cobalt Boride 

@ Cobalt Chromate 

@ Cobalt Mercurothio- 
cyanate 


Ask for our new 
complete catalogue 


‘17 West 60th St. New York 23, N.Y. 
Piaza 7-8171 
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What General Electric People Are Saying... 


T. M. LINVILLE 


Mr. Linville is Manager, Research Operation Serv- 
ices Department, General Electric Research Laboratory 


‘*. . . It may well be that the supply of pro- 
fessional managers may determine the fate i our 
civilization. Kdcquat supply coupled with 
further development of the science of managing 
is needed, because the fulfillment of human 
wants demands organized human effort on an 
ever-increasing scale. The result of this expan- 
sion of organized operations will be to provide 
more free time for each individual person to 
pursue happiness through his own private pur- 
suits. 

Human progress marches on. The profes- 
sional manager recognizes the objectives of 
people as a whole and directs his work toward 
that end as well as toward immediate objectives. 
People today, as always, are seeking more com- 
forts and less drudgery as well as protection 
from the hazards of life. Today the outstandin 
hazards are war, unemployment, illness, ol 
age, and dependency of loved ones. The com- 
forts being sought are the age old ones of food, 
shelter, and clothing, and the newer ones of 
education, recreation, and personal freedom 
and development. 

If professional managers fail to meet these 
objectives, some shortsighted politicians are 
likely to lead the people to give up their 
economic and political freedoms, thereby freez- 
ing the economy into low-level production. 

rofessional managing is a calling in which 
one puts oe knowledge to use with broad 
human understaading in the services of not only 
himself and his employers, but also in the serv- 
ice of his employees, his customers, and the 
community and nation. 

This is a very different way of managing from 
the pre-Civil War slavery in the South bal vase 
cratic empire building in the industrial North. 
It has come about in this twentieth century. It 
is a professional kind of job. 

The feudal concept that first dominated the 
industrial world has been replaced by business 
organizations which operate in the interest of, 
and by the consent of, owners, employees, cus- 
tomers, and the public. The managers are pro- 
fessional employees. The ownership is diffused. 
Such organizations y to work the people's 
savings. They provide the best means to gain 
the benefits sought by the people at large. 


at The University of Illinois 


March 5, 1954 


E. S. LEE 
Mr. Lee is Editor of the General Electric Review 


*“*. . . The prophecy made years ago by Dr. 
Steinmetz that the electrical age—and the elec- 
trical industry—was in its infancy, can still be 
made today. In 1935 the-electrical manufactur- 
ing indusiry supplied only 1.7 percent of the 
gross national product. Today it supplies 4 per- 
cent. There are those who forecast that as carly 
as 1961 the products of electrical manufacturing 
will represent an estimated 514 to 6 percent of 
the gross national product. 

The forecasters have been busy, too, drawing 
dotted lines to show the probable kilowatt-hour 
output of electric power in the years ahead. A 
once daring prediction of one-trillion kilowatt- 
hours for the year 1970 is now moved ahead to 
1965, and the really long-range prophets are 
talking among themselves about an annual out- 
put of five-trillion kilowatt-hours by the year 
2000. 

By virtue of its position, the electrical in- 
dustry must be prepared to grow more than 
twice as fast as the remainder of the economy. 
Based on the best estimates of the growth of 
the economy as a whole, it is probable that in 
the next 10 years as much electrical generating 
equipment will be built, sold, and installed as 
has bene built and installed in the industry's 
past 75-year history. 

What a prospect for the engineer! Such 
growth means the solution of new and more 
complex technical problems, together with the 
advancement of managing ability to solve the 
many human problems that come with the 
expanded units of production. In both of these 
realms the call for solutions is intense. In ever- 
expanding avenues the opportunity for the new 
is more extensive than ever. 

With vision to perceive, with courage to 
advance, and with ability to achieve, the chal- 
lenge to and opportunity for the engineer and 
the scientist in the electrical industry today were 
never greater. 

G.E. Review 
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GUARANTEED REBUILT MICROSCOPES Instruments for 
MODEL €TO6 RESEARCH AND DEVELOPMENT 


Equipped with: 

10x Ocular 

16 mm. Objective 
4 mm. Objective 
Oil immersion 
Abbe condenser 
Iris diaphragm 
double mirror. 
Coarse and fine 


adjustment. i 
Price .. ea. $120.00 The CSI-High Speed Angle Centrifuge is built for 
maximum flexibility, continuous operation and ease 
of sterilization. Speed—! 3,000-14,000 RPM. 


days approval. Other 
models from 

with same optical 
equipment. 


Write for catalogue. 
All models available. 


Dry Ice Storage 
Cabinets were de- 
signed for storing 
vaccines, viruses, 
drugs, other bio- 
logicals and phar- 
maceuticals requir- 
ing very low tem- 
perature for pres- 
ervation. 


THE GRAF-APSCO CO. Custom Scientific Instruments, Inc. 
5865 Broadway Chicago 40, Ill. 541-543 Devon St., Arlington, New Jersey 


Write for this handy GBI Catalog 


od @ You'll save time and money 
by using this new 1954 catalog as 
your source for research supplies, such as: 

Vitamin Free Test Casein Vitamin Supplements 
Crystalline Vitamins 
Aaities Acide & Peptides Hormones & Lipids 
Carbohydrates Hormone Intermediates 
Enzymes Research Chemicals 


Complete Microbiological Assay Media 
Bacteriological Media & Ingredients 
Adenylates, Nucleates, Purines & Pyrimidines 
Complete Animal Test Diets & Ingredients 
PH Indicators Reagents & Stains 


Write today for your free copy 


GENERAL 
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BIOCHEMICALS, INC. 


6A Scrence, Vol. 119 


ti 
= 
| 
| GBI 
i 
PUcTs : 
| 
SEARCH 
f 
| Chagrin Falls, Ohio 


for over 25 years | 


Over a quarter of a century ago, we 
at E. Machlett & Son were among the 
first to offer the scientific world Warburg 
apparatus. Since that time we have 
strived to supply only the finest equip- 
ment available as well as offer a complete 
technical service—a service that includes 
the utilization of our highly skilled glass- 


‘SPECIALISTS 
WARBURG APPARATUS 


blowing shop for the manufacture and 
repair of glass manometers and vessels 
of all types. 

As a result of our efforts, there are 
today hundreds of satisfied users of 
Machlett supplied Warburg equipment 
and accessories both in laboratory and 
research institutions throughout the 


world. Here are two typical examples of 
the fine apparatus we offer 


Precision Circular Warburg 


One of the most widely used Warburg Apparatus, ‘¢ 
this Precision 20-unit circular model is engineered for 
simplicity and sturdiness. With a fully adjustable speed 
and stroke, simplified “planar” shaking motion, large vol- 
ume bath, accurate temperature control (ambient to 50° C, 
+ 0.01°) plus many other exclusive features, this compact 
unit has almost limitless applications in the busy laboratory. 
The procedures of Warburg, Summerson, Barcroft, Dixon- 
Keilin, Dickens, Dickens-Simer, Greville, Dixon-Elliott are 
but a few of the studies in which this instrument excels. 


Precision Refrigerated Warburg 


Embodying all of the features of the Circular model this 
Precision Refrigerated unit offers a greater temperature range 
(10° C to 50° C, + 0.05"). 

Refrigeration unit is pactly h d in a cabinet which 
serves as ideal base for the instrument. Cooling is controlled by 
a separate switch and a solenoid valve—actuated by a thermo 
regular—admits refrigerant to the cooling coil. 

Write, wire or phone E. Machlett & Son for descriptive 
literature today. 


E. MACHLETT & SON 


APPARATUS - SUPPLIES « CHEMICALS 
220 East 23rd Srreet: New Yor« 10.N.Y. 


March 5, 1954 


CMACHLETTD 
| 
| 
1 
| 
4 
- 4 
i 
‘ 
7A 
+ 


there . Here are eight 
must be distinct reasons 
a reason Haemo-Sol 


is the preferred 
cleaner for labora- 
tory glassware. 


* Completely Soluble 

* Leaves No Residue 

* Fully Haemo-Digestive 

* Lower Surface Tension 

* Scientifically Formulated 
* Controlled pH 

* Multiple Laboratory Uses 
* Greater Economy 


Wick Street. New 


for literature and samples 
write today to: 


MEINECKE & COMPANY, INC. 


225 Varick St. . New York 14, N. Y. 


OPTICAL 


UMECO INSTRUMENTS 


Finest Quality. Imported from Japan. Built for 
lifetime performance. Superb Japanese optics de- 
signed to highest American Standards. Equal to 
World’s finest optical instruments, but priced far 
below comparable values. 


MODEL E3N 


MODEL UGA GREENOUCH 
BINOCULAR MICROSCOPE 


TYPE STEREO-MICROSCOPE 


Range 20X 1500X 
$394.95 


Besse FOR COMPLETE SPECIFICATIONS 


Range 10X to 150X 
$250.00 


G te Every instrument is tested, inspected, and 
SPPROVED ore delivery, by an internationall recog- 
nized authority on microscopes. (Name on request). These in- 
struments are ality at a savings. American Univer- 
sities and Leading Chemical Firms. WRITE FOR DETAILS. 


UNION MERCANTILE CO., INC. 
465 California Street San Francisco, California 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


ALETT 
ELECTROPHORESIS 
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SAVE TECHNICIAN 


Completely Eliminate Tedious Manual Sample 
Changing in Your Radioisotope Laboratory 


You can automatically count and record the 
radioactivity of as many as 50 samples with 
Nuclear-Chicago’s Sample Changer System. 
Each sample is counted for a preset number 
of counts after being smoothly moved from 
the “load” magazine into the count position 
within the lead shield. Shields are available 
for use with Nuclear-Chicago geiger, scintil- 
lation, or automatic gas flow counters. 


When the preset count is reached, the scaler 
stops; the printing timer records the sample 
“identity” number together with the time re- 
quired to accumulate the preset count; and 
the changer moves the counted sample into 
the “unload” magazine while simultaneously 
moving a new sample into count position. 
After all the samples have been counted, the 
instrument can be set to (1) shut itself off, 
(2) take background counts, or (3) repeat 
the cycle indefinitely if desired. 


March 5, 1954 


Nuclear-Chicago scalers are available for use 
with the changer, or other scalers may be 
suitably modified. Fifty numbered sample 
carriers accept 1%” or 1” by 4%” sample 
planchets. Count Selector Switch coupled 
with scaler’s Scale Selector Switch provides a 
wide range of preset counts. Both sample 
magazines are clear plastic for easy observa- 
tion of cycle progress. Expendable sample 
carriers and the chrome-plated turntable 
make decontamination simple if necessary. 
Write for complete details today. 


Nuclear Instrument and Chemical Corporation. 
237 W. Erie St. Chicago 10, Ill. 


nuclear-chicago 


CHICAGO + NEW YORK + LOS ANGELES 
DALLAS + HOUSTON + SILVER SPRING, MD. 
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DENSICHRON 
® 


TRANSMISSION DENSITOMETER for 
QUANTITATIVE PAPER CHROMATOGRAPHY 
* High Sensitivity * High Stability 


DENSITY 
READINGS 


110V A.C. SWITCH 
FILTERS 
FOCUS CONTROL RANGE SWITCH 


No. 3835B Patent No. 2424933 


The special Welch Transmission light source with a filter paper guide for holding and advancing the 
papergram at 3 mm increments, when used with the Densichron becomes a complete transmission densitometer 
for quantitative paper chromatography. The quantitative analysis of complex compounds such as PROTEINS, 
SUGARS, VITAMINS, etc., has been simplified by reading maximum densities of papergrams with the DEN- 
SICHRON. 


This new apparatus and procedure will speed up your work and permit the analysis of very small samples. 
Works equally well for quantitative paper electrophoresis. 


SEE THIS INSTRUMENT AT THE FEDERATION OF SOCIETIES FOR 
EXPERIMENTAL BIOLOGY APRIL 12-16-1954 IN ATLANTIC CITY. 


Write for literature describing the production of papergrams and the use of the Densichron for quanti- 
tative determination by the maximum density method. 


Complete $425.00 


DIVISION OF W. WELCH MANUFACTURING COMFANY 
ESTABLISHED 
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Safety engineered for 
automatic electrical 
disconnect when 
cover is removed. 


THE RECO 


A P A ee A T U % ... for preparing chromatograms 


of organic or inorganic 
compounds having electro- 
migratory characteristics 
when electric potential 

is applied. 


Applicable for 
clinical estimation of 
human blood 
protein constituents 


PRICE: RECO Model E-800-2 Paper Electro- 
phoresis Apparatus, consisting of Power Unit 
and Migration Chamber, complete, $290.00 

(Price does not include Automatic Timer) 


RECO Paper Chromatographic Equipment also 
available: Chromatocabs (for two-dimensional separ- 
ations)... Drying Ovens... Electric Desalter (for removal 
of inorganic salts from organic and amino acids)... Racks, 
stainless steel and Pyrex (for one-dimensional separa- 
tions)...Pyrex Chromatography Jars (with specially ground 
top edges)... Pyrex Solvent Troughs (or complete assem- 
blies)... Densitometers...Ultra Violet Lamps... Disc Cham- 
bers... Stainless Steel Clips... Pyrex Indicator Sprayers 
... Micro Pipets. Write for General Catalog. 


Foreign inquiries solicited. Delivered prices quoted oh request. 


MANUFACTURED BY 


‘RESEARCH EQUIPMENT Corporation 


SPECIAL FEATURES 


Water Cooled Surface for Paper or Starch... The plat- 
form surface, on which buffer saturated filter paper or 
starch is placed, is cooled by circulating water (see illus- 
tration) to reduce evaporation and minimize change in 
buffer solution during operation, thus permitting use of 
high voltages. 


Power Unit supplies 0-720 volts at 200 miliamps con- 
tinuously variable, with 3%-inch volt-meter and 3%-inch 
double scale miliamp meter reading 0-20 and 0-200 mili- 
iamps for accurate current measurements. Direct current 
measurements. Direct current ripple is reduced by means 
of a choke-capacitor filter. Multiple power outlets avail- 
able at nominal extra cost. For 115 volts AC. 


+ Anti-diffusion plates in electrode troughs reduce any 


changes in electrolyte at the paper due to electrolysis. 


+ Platform surface is quickly adaptable for either paper 


or starch paste by means of end gates. 


+ Electrode vessels easily dismounted for cleaning. 
—- Automatic timer for use in conjunction with power sup- 


ply (at additional cost). 
Write for Brochure $$-10 


THIRD STREET OAKLAND 20, CALIFORNIA  TWinoaks 3-0556 


March 5, 1954 


when issued. 


CABINETS for Continuous 
Vertical Curtain Electrophor- 
esis Apparatus will be offered 
shortly. If interested, request 
Brochure S-12 to be mailed 
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© Frontiers in BIOCHEMISTRY © 


“METABOLISM OF 
STEROID HORMONES” 


by RALPH I. DORFMAN, PH.D. and FRANK UNGAR, PH.D., 
The Worcester Foundation for Experimental Biology, 
Shrewsbury, Mass. 


@®METABOLISM OF THE STEROID 
HORMONES presents for the first time a 
comprehensive system for understanding the 
metabolism of the neutral steroid hormones. 
It presents generalizations of steroid 
metabolism in humans which point the way 
to clear and concise relationships between 
steroid hormones produced in specific glands 
and the metabolic products that are present 
in the urine. This unique volume is also a 
compendium of organized data that will 
save hours of laborious fact-finding for the 
clinician and the investigator. The bibli- 
ography is exceptionally complete, a great 
aid to both student and teacher. 


Order today... on approval if you with. .. just $4.00 from 


BURGESS PUBLISHING COMPANY 


428 South Sixth Street Minneapolis 15, Minnesota 


CANCER 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, viii+223 pages, 7%2x10%, cloth- 
bound, double column, illustrated, $3.50. Cash order 
price to A.A.A.S. members, $3.00. Coordinated knowledge 
of cancer of the breast in mice. It cannot fail to stimulate 
interest and further research efforts in one of our most 
fascinating and important biological problems. Prepared 
by members of the staff of the National Cancer Institute. 


APPROACHES TG TUMOR CHEMOTHERAPY, 1947: 


93 contributors, x +442 pages, 7%x 10%, clothbound, 
double column, illustrated, $7.75. Cash order price to 
A.A.A.S. members, $6.50. A progress report, addressed 
largely to future workers. An important and trustworthy 
reference book. Planned under the auspices of National 
Cancer Institute, Memorial Hospital of New York, Sloan- 
¢ Kettering Institute for Cancer Research 

Lankenau Institute of Philadelphia, an 


others. 

TO: AAAS PUBLICATIONS 

1515 Mass. Ave., N.W., Washington 5, D. C. 
Bacloted is Please accept my order for 


( MAMMARY TUMORS in MICE 
() APPROACHES to TUMOR CHEMOTHERAPY 
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DETERGENT 


® A Concentrated Liquid 
Thoroughly Cleans Laboratory Glassware 


LEAVES 
NO FILM! 


ALWAYS UNIFORM .. . 7X 
is a standard laboratory-con- 
trolled detergent . . . strength 
not influenced by local storage 
conditions or variations in mix- 


trace of salts or 

COSTS LESS TO U eee 
7X_can be diluted 10 times 
and more . . . once made, can 
be used again and again. 7X 


is completely soluble, no dis- 
solving requi Seal 
time-saver in the laboratory. 


FREE SAMPLE 


A generous quantity sent 
upon your request. No obli- 
gation. 


® 

7X Detergent is used by lead- 
ing research institutions and 
university laboratories through- 
out the country. Names sent 
upon request. Packed in 1 gal- 
lon glass bottles. 


LINBRO CHEMICAL CO. 


681 DIXWELL AVE., NEW HAVEN 11, CONN. 


eliminated. 


SCIENCE 
ON MICROCARDS 


Following the requests of a number of li- 
braries, the AAAS Board of Directors has 
decided to publish a microcard edition of 
SCIENCE. The 1953 issues are now available 
in this form. The space saving is considerable. 
25 sets of 3%x5” microcards take up ap- 
proximately the same space as one set of the 
bound volumes of SCIENCE for 1953. The 
bother and expense of binding is completely 


The cost of the Microcard edition for 
1953 has been set at $15.00 and it is antici- 
pated that the Microcard edition of subse- 
quent years will sell at the same price. Orders 
for the 1953 edition and standing orders 
may be placed with: AAAS, 1515 Massachu- 
setts Avenue, NW, Washington 5, D. C. 
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valuable research time? 


The new Cenco-Lerner Lab-Jack is an all-purpose, general utility support 
that is quickly adjustable through an elevation range of about 7 inches. Its 
smooth, fast operation makes it particularly useful in isotope .research 
where precision set-ups are required and it offers worthwhile advantages 
when used for supporting hot plates, oil baths, large Dewar flasks, ground- 
joint glassware, receivers, etc. 


$33 00 The Lab-Jack is made of stainless steel and aluminum 
e with large plastics control knob. Top plate is 514” x 434’. 
Included also is a support rod and an 8” x 8” auxiliary 
top plate for use when a larger area is required. < 


Make a note now to include No. 19089 Lab-Jack on 
go order. Meanwhile, write for descriptive circular 
o. 1213. 


CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD © CHICAGO 13, ILLINOES 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


J Aoe W.. 
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Want to simplify your pre- 
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Outstanding 


McGRAW-HILL BOOKS 


ACOUSTICS 


By Leo L. BERANEK, Massachusetts Institute of 
Technology. McGraw-Hill Electrical and Elec- 
tronic Engineering Series. In press 


Recent advances in the field of modern acoustics are 
thoroughly covered in this important new text. Sec- 
tions dealing with dynamical analogies, directivity 
patterns, acoustical circuits, loudspeaker enclosures, 
sound transmission through structures, noise reduc- 
tion, speech communication and psycho-acoustic cri- 
teria make this the most up-to-date volume in the 
field. Those interested in any of the numerous phases 
of acoustics will find this a valuable addition to their 
libraries. 


NUCLEAR PHYSICS 


By A Lex E. S. GREEN, Florida State University. 
International Series in Pure and Applied Physics. 
In press 


Here is a comprehensive presentation of the essentials 
of nuclear physics treated in a systematic fashion es- 
sential in such an active and developing field. All 
major recent advances are thoroughly discussed. The 
chapters may be divided into five major topical 
groups: background, instruments and methods, ex- 
perimental results and their interpretation, systematic 
and semi-empirical theory, and theory. For the benefit 
of research workers the author shows not only what 
is known but also those areas of nuclear physics in 
which greater research is essential. 


INTRODUCTION TO ATOMIC PHYSICS. 
New second edition 


By OTTO OLDENBERG, Harvard University. In press 


The second edition of this well-known book covers 
the entire field of atomic physics and includes recent 
developments in nuclear physics and cosmic rays. 
Material on solid state physics has also been added. 
Emphasis is placed on the relation of our theoretical 
picture to the basic experiments in the author’s at- 
tempt to train the student not to accept on authority 
theoretical statements on atoms, nuclei or rays. Prob- 
lem material has been almost doubled in the second 
edition. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


April 


1-2. American Heart Assoc., 30th annual, Chicago, Ill. 
(R. Betts, AHA, 44 E. 23 St., New York 10, N.Y.) 
1-3. National Science Teachers Assoc., annual, Chicago, 
Ill. (R. H. Carleton, 1201 16 St., NW, Washington 6, 

D. C.) 

2-8. American Assoc. of University Professors, Buffalo, 
N. Y. (R. E. Himstead, 1785 Massachusetts Ave., NW, 
Washington 6, D. C.) 

2-3. Assoc. of Geology Teachers, New England Section, 
1st annual, Burlington, Vt. (C. G. Doll, Dept. of Geol- 
ogy, Univ. of Vermont, Burlington.) 

3-4. History of Science Soc., annual, Baltimore, Md. 
(Miss Dorothy Stimson, Goucher College, Towson 4.) 

6-9. Conf. on the Physics of Particle Size Analysis, Not- 
tingham, Eng. (Inst. of Physics, 47 Belgrave Square, 
London 8.W. 1.) 

7-9. American Assoc. of Anatomists, Galveston, Tex. (N. 
L. Hoerr, Western Reserve Univ. School of Medicine, 
2109 Adelbert Rd., Cleveland 6, Ohio.) 

7-10. Conf. on Luminescence, Cambridge, Eng. (S. T. 
Henderson, 47 Belgrave Square, London, S.W. 1.) 

8-9, European Assoc. against Poliomyelitis, Paris, France. 
(Secretariat General, 130 Rue de Linthout, Brussels, 
Belgium.) 

9-10. Eastern Psychological Assoc., annual, New York, 
N. Y. (Gorham Lane, Dept. of Psychology, Univ. of 
Delaware, Newark.) 

9-11. Soe. for Applied Anthropology, New York, N.Y. 
(Mrs. E. Purcell, 61 W. 55 St., New York 19.) 

10-11. American Acad. of Optometry, western regional, 
Berkeley, Calif. (D. B. Carter, School of Optometry, 
Univ. of California, Berkeley.) 

11-15. American Physiological Soc., Atlantie City, N. J. 
(M. O. Lee, 2101 Constitution Ave., Washington 25, 
D. C.) 

11-15. Soe. of Exploration Geophysicists, annual, St. 
Louis, Mo. (B. W. Sorge, c/o United Geophysical Co., 
Inc., P.O. Box M, Pasadena 15, Calif.) 

12-18. Conf. on Diseases in Nature Transmissible from 
Animal to Man, 4th annual, College Station, Tex. (C. 
D. Leake, Univ. of Texas Medical Branch, Galveston.) 

12-14. American Oil Chemists Soc., 45th annual, San An- 
tonio, Tex. (J. 8. Swearingen, Southwest Research In- 
stitute, San Antonio 6.) 

12-14, International Cong. of Alpine Meteorology, 3rd, 
Davos, Switzerland. (W. Morikofer, Observatoire Phys- 
ico-Meteorologique, Davos.) 

12-15. American Assoc. of Petroleum Geologists, St. 
Louis, Mo. (E. H. Powers, Southern Prod. Co., Box 
670, Fort Worth, Tex.) 

12-15. Assoc. of American Geographers, Bellevue-Strat- 
ford Hotel. Philadelphia, Pa. 

12-16. Federation of American Societies for Experi- 
mental Biology, Atlantic City, N.J. (Miss Dorothy 
Briggs, 2101 Constitution Ave., Washington 25, D.C.) 

12-17. International Cong. on Irrigation and Drainage, 
2nd, Algiers, Algeria. (Association Francaise pour 
1’Etude des Irrigations et du Drainage, Boite Postaie 
52, Grenoble, France.) 

18-17. American Dermatological Association, White Sul- 
phur Springs, W. Va. (J. L. Callaway, Duke Hospital, 
Durham, C.) 
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is 330 West 42nd Street +» New York 36, N. Y. 
: 


DEPRESSION 
SLIDE 


FLAT BOTTOM und and polished 


ONE PIECE PYREX 
can easily be sterilized 


Approximate dimensions: 


45x75x5 mm well depth 2.5 mm 
well bottom 2.5 mm well diameter 35 mm 


For: 


@ TISSUE CULTURES 
@ PHASE CONTRAST 


STREPTOCOCCAL INFECTIONS 


MACLYN McCARTY, Editor. These fifteen papers 
present the most recent advances in research on 
streptococcal infections and provide a general re- 
view of established knowledge in the field. Sym- 
posia of the Section on Microbiology of the New 
York Academy of Medicine, No. 7 $5.00 


THE ALGEBRAIC THEORY OF 


SPINORS 


CLAUDE C. CHEVALLEY presents a unified 
treatment of spinor theory. He discusses quadratic 
forms and orthogonal groups, Clifford algebras 
and spinors; spinors for forms of maximal index; 
geometric applications to the study of linear 
varieties on a quadratic cone; the principle of 
triality, and the Cayley-Dickson algebra of oc- 
tonions. Several concepts introduced here should 
be useful in further research on spinors, the 


@ PHOTOMICROCRAPHY 
Write for pamphlet S-14 
PAUL ROSENTHAL 
505 Fifth Avenue, New York 17, N. Y. 


Microscopes—llluminators—ROMICRON 
Microphotometers 


mathematical tool that is proving so useful in 
understanding advanced theory. $3.75 


Columbia University Press « New York 27 


Papers to be published shortly: 


L. H. Ahrens, The log-normal distribution of the elements 
D. F. C. Morris and F. M. Brewer, Occurrence of gallium in blende 


P. G. Harris, Distribution of germanium among coexisting phases of 
partly glassy rocks 


J. C. Dalton and S$. J. Thomson, Recent studies on iron meteorites 


Papers recently published (Volume 4): 
S. Epstein and T. Mayeda, Variation of O“ content of waters from natural 
sources 
J. S. Anderson, Observations on the geochemistry of indium 


W. H. Pinson, L. H. Ahrens, and M. L, Franck, The abundances of Li, 
Sc, Sr, Ba and Zr in chondrites and some ultramafic rocks 

S. R. Nockolds and R. Allen, The geochemistry of some igneous rock 
series: Part I 


H. W. rene. Precision and accuracy of chemical analysis of silicate 
rocks 


Geochimica et Cosmochimica Acta 


EDITORS: 


Cc. W. Correns, Gittingen 

E. Ingerson, Washington, D. C. 
8. R. Nockolds, Cambridge 

F. A. Paneth, Durham 

L. BR. Wager, Oxford | 

F. E. Wickman, Stockholm 


AMERICAN MEMBERS 
OF THE ADVISORY BOARD: 


N. L. Bowen, Washington, D. C. 
A. 5. Buddington, Princeton, 


G. E. Hutchinsen, New Haven, 
Conn. 


B. H. Mason, Bloomington, Ind. 
H. C. Urey, Chicago, Il. 

F. Whipple, Cambridge, Mass. 
R. Wildt, New Haven, Conn. 


PERGAMON PRESS 


LIMITED 
Harold C. Urey and Harmon Craig, The composition of the stone meteor- 
ites and the origin of the meteorites 242a 
J. R. Goldsmith and F. Laves, The microcline-sanidine stability relation Marylebone Rd. 
R. H. Allenby, Determination of the isotopic ratios of silicon in rocks London N.W.1 
England 
Published monthly $12.60 per volume (6 numbers ) 
March 5, 1954 15A 
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ae R ad here reaches over 32,000 foremost scientists 

the leading educational institutions, industrial 
OR, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 


CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 


DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year ‘720 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, coy. must reach SCIENCE 4 
weeks before date of issue (Friday of each week). 


Bacteriologist, Ph.D., 31, desires academic position with future, 
Ho research experience. Married: two children. Box 60, 
I 


(a) Microbiologist ; Ph.D.; nine years’ teaching; since 1945, 
director, industrial research, large company; seeks greater responsi- 
bilities. (b) Biochemist; Ph.D. three years’ teaching; four years’ 
biochemist, 400 bed hospital. Science Department, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. 


Plant eco’ : soils, silviphotogrammetry, we history, con- 
servation, Ph.D. Teaching-research. Box 56, SCIENCE. x 


Pharmacologist, M.D., Ph.D., experience in teaching, research and 
scientific administration, publications. Desires position teaching and 
research or research. Box 61, SCIENCE, x 


Pharmaceutical management, research. M.S. bacteriology—chemis- 


—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19. .50 per inch 


7 times in 1 year 50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue iday of every week). 


BOOKS AND MAGAzINEs 


and 
libraries and smaller 
and BOOKS collections wanted. 


WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


WANTED TO PURCHASE .. . } Sets and runs, feelin 
i 


SCIENTIFI PERIODICALS 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries — Sets and runs — Single titles 
Please send us your want list 
STECHERT - nena, | op INC. 31 East 10th St., New York 3 
The World’s Leading International Booksellers 


try. 34, married. Nine years ethical production, de Pp s 
promotion. Box 36, SCIENCE. 3/5 


Physiologist, Ph.D., 6 years teaching, 5 years research. Now with 
medical school. Senior investigator, project director on federal 
= contract work. Desires teaching and/or research post. Pub- 
cations physiology and biochemistry. Box 59, SCIENCE. x 


Psychologist Ph.D., 37, experimental and social. Four years 
graduate teaching and ‘research (associate professor). Special 
interests are research management and emotional stress. Academic. 
Box 58, SCIENCE, 3/19; 4/9 


Ome 


(a) Associate pathologist; new 500-bed hospital affiliated medical 
school; should have academic resezrch interests. (b) Technical 
director; Ph.D. chemistry, biochemistry or physical chemistry; 
experienced drug manufacturing industry; newly created post, 
manufacturing division, pharmaceutical company; will have respon- 
sibility reorganization and management, quality control. (c) In- 
structor, medical technology; new laboratory department, 400-bed 
hospital; large city, university medical center, Midwest; $5000. 
{d) Statistician to serve as assistant or associate professor, univer- 
sity school of medicine. (e) Pharmacologist Ph.D., for pharma- 
ceutical research, supervision of animal colonies, ——a 
work; pharmaceutical company. (f) Protein chemist, 
chemistr background; research institution; $5000—$6000, $31 
Science Medical Bureau (Burneice Larson, 
Palmolive Building, Chicago. 


$1800 stipend for 12 months beginning early June for qualified 
graduate student, All som in reproductive physiology and behavior 
would count toward Ph.D. in Anatomy or Psychology. Communi- 
cate William C. Young, University of Kansas. 3/12, 19 
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BACK NUMBER PERIODICALS Bowen and Sotd 


@ Tell us what you want?—What have you to offer? 


Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
*Eetablished 1889 NEW YORK 3, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willi to sell 
at high market prices. Write Dept. A3S S. CANNE “INC. 

Boston 19, M usetts 


PROFESSIONAL SERVICES 


LABORATORY SERVICES 


Project research and consultation in 

Biochemistry, Chemistry, Bacteriology 
and Entomology 

Mineral detérminations including sodium and 

fluorine Proximate analyses Vitamin and 


amino acid assays * Food chemistry and 
microbiolo, 


Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 e MADISON 1, WISCONSIN 
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PROFESSIONAL sERvicEs 
LOOKING FOR A PUBLISHER? 


VANTAGE PRESS, Inc. © 120 W. 31 St. New York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 2 


SUPPLIES AND EQUIPMENT 
(HHS te the EAGT RECTANGLE) 


on the Field Finder containing 
over 50000 lines and indicia, 

They form a simple, non-marking 
device for the microscopist to re- 
locate fields of interest in a 
slide-mounted specimen, Other 
advantages: Superb precision= 
with interchangeability; non-dee- LOVINS ENGINEERING 
tructjye; used by substitution.) COMPANY 


SILVER SPRING. MD. 


No. 201-050-150 
Micro-Slide 


FIELD FINDER 


NINHYDRIN CHEMICAL co. 
L-GLUTAMINE 


Icon 


precision equipment for 
histology and chemical 


215 East 149th Street - New York 51, NLY. 
CARBOBENZOXY CHLORIDE 99 


and complete line of C.B.Z. AMINO ACIDS 
1500 MANN ASSAYED BIOCHEMICALS 
Price list #119 on Request 
MANN RESEARCH LABORATORIES 
136 Liberty St., New York 6, N. Y. 


SUPPLIES AND EQUIPMENT 


Brookfield, New Hampshire 


C57 mice with or without 755 tumors. 


BMG? 


Voroble Brilhant Small 
PURPOSE 
Lindly Engineering 
; with direct optical lomps 
: microscopes 


precisfon buitt 
complement@he finest 
LIN DLY LINDLY « co. INC. MINEOLA, NY 


) DOGS RATS RABBITS 
LABORATORY ANIMALS CATS PIGEGNS HAMSTERS 

JOHN C. LANDIS + Hagerstown, Md. 


Reasonably priced — Dependable service 


=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @& Phone 6-6149 
Route 4, Syene Road, Madison, Wisconsin 


ALBINO RAT'S “rem tone 


the veterinarian 
HYPOPHYSECTOMIZED RATS 


to you” 
*Descendants of the Sprague-Dawley 
and Wistar Strains 


HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
No. Wilmington, Mass. 


IDEA CHEMICALS 


Cross-linking agents, monomers for polyelectrolytes, s sub- 
ethylenimines, vinyl Write for list 
300 monomers and polymers. e 


MONOMER-POLYMER 


INCORPORATED © LEOMINSTER, MASS 


March 5, 1954 


ELECTROCONVECTION 


for fractionation 
of protein mixtures 


Proc. Soc. Exp. Biol. Med. v. 81, p. 278 
(1952) 


Send for free bibliography of electrophoresi: chin 


E-C APPARATUS C 


27 Haven Avenue 
@ New York 32, N. Y. 
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MICROSCOPE ILLUMINATORS 
NEW FEATURES...YOUR CHOICE OF 5 MODELS 
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SUPPLIES AND EQUIPMENT SUPPLIES AND EQUIPMENT 


e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico, | | 


| CUSTOM CHEMICAL LABORATORIES | 


2054 N. Cicero Ave., Chicago 39, Ill. 
TAINS ite. 


and other tagged compounds 


CONSISTENT RATS & MICE Co 


ISOTOPES SPECIALTIES CO. 
All animals antibiotic free 


BUDD MT. RODENT FARM Your assurance of aie 
CHESTER, N. J. finest laboratory supplies, 


scientific instruments, chemicals and glassblowing. 


Breeders of a recognized strain 
of Wines sete ctl WS. males See Our New Warburg Ad — Page 7-A 


E. Machlett & Son * 220 E. 23rd St.* N.Y. 10, N.Y 


PITUITARY-ADRENAL FUNCTION 


pablished February 1951 6X9 inches, illustrated, clothbound, 224 pages—$4.00 
2nd printing June I9S5I Price to AAAS members for prepaid orders—$3.50 


PITUITARY-ADRENAL FUNCTION continues the AAAS tradition of presenting in book form the collected 
papers presented at symposium programs of wide interest. This volume includes 22 papers delivered at a two-day 
Symposium on the Adrenal Cortex at the AAAS meeting in New York City, December 1949. 


PITUITARY-ADRENAL FUNCTION assembles important contributions of a score of laboratories in the United 
States and Canada from which many of the recent major advances in pituitary-adrenal physiology and therapeutics 
have come, and includes studies on the regulation of adrenal cortical activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metabolism, and effects of the cortical steroids and the ACTH in various disease states. 


A summary chapter on “Adrenolescence” by Dr. George Perera forecasts some of the possible future trends in this 
active field of endocrine research. 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5,.D. C. 
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